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RESULTS FOR THE FOLLOWING SAMPLES ARE PRESENTED

0344WQL- 1st quarter 93 sandfilter backwash pit sample.

0066WQL- 4th quarter 92 sandfilter backwash pit sample.

0343WQL- 1st quarter 93 sandfilter sand sample.

0065WQL- 4th quarter 92 sandfilter sand sample.

0069WQL- 4th quarter 92 sandfilter backwash composite sample.

0491WQL- Annual center of basin sample.

0345WQL- 1st quarter 93 sandfilter backwash composite sample.

53-032-04-Special sandfilter backwash pit sample.

5B-70E- Special sandfilter backwash pit sample.

5B-76A- Special sandfilter backwash pit sample.

5B-76A- Special sandfilter backwash pit sample.

All available supporting information is presented in these documents. The
samples were run with LMCS standards and all standards were within limits.

The package is not a complete data package due to the fact all samples were
run as process control samples and not to protocol.

R. E. Vogel
Project Manager
222-S Laboratory

5
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PART I - ENVIRONMENTAL SAMPLES
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SAMPLING AND CUSTODY DATA
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'WHC-SD-WM-DP-045 3?tJ
RE1

REQUEST FOR SPECIAL ANALYSIS (RSA)

1. Sample Origin 2. Data Submitted 4. Requester Name 6. Charge Code/Work Package

1-12-93 M. A. GREEN
K-AREA BASINS 3. Date Required S. Requester Phone/MSIN El1456

2-15-92 3-1463/ XO-35
7. Customer ID S. Laboratory ic 11. Number of S 13. Protocols

,6( A($1t KW SAND NA- I

/9/7/ K NLOP -NL 12. Volume of Samples - CERCLA

(2) petri dishes RCRA"f lg/.KW CNTR OF BA IN % oO (4) DOWml bottles Oer_,
4O igafdL KE SAND rvo. 14. Se.mple Type

//1 6'lLKE NLOP tg ('> . __Solid L. Soil XX slurry

O4<7ULKE CNTR OF BA IN - - - Gas I water . waste
Solution y Sludge

Other (specify)

15. Storage Requirements

9. Determination 10. Expected Range AA None

, Specify

IDO FOR EACH:
Total Alpha /p Put1  l(
Pu 238 239/2 0 16. Process Knowledge/Known Usted Weastes

XL Unknown
Known (Please attach list
Previously submitted for this Project

*PLEASE PROVIDr A NE WEIGHT FOR EACH Ree 17 Suvey , Reading

SAMPLE.** see examoles attached 5Cont-a0 noorrsotedmRem/hr
HPT

18. Disposition of Waste

Return to Client

XX Dispose per 222-S Procedures

Other

Date Disposed:

19. Additional Information

8

20. Chain of Custody ,Asgned Custodial Group (circle one)

, XL. Yes Number: 1 9 -- UE

23. Laboratory Manager lif required)
22. Sample Recolved By:

Dots: Tm (ID.t..

SC-6700-181 (03/92)
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WHC-SD-WM-DP-045
REV I

REQUEST FOR SPECIAL ANALYSIS (RSA)

1. Sample Origin 2. Date Submitted 4. Requester Name 6. Charge Code/Work Package
5-12-93 M.A. GREEN

lOOK BASINS 3. Date Required S. Requester Phone/MSIN E11456
PRIORITY 3-1463 / XO-35

7. Customer ID S. LtborfttV ID 11. Number of Samples 13. Protocols

XX None

0343WQL - KE SAND NOA-1

0344WQL - KE NLOP - PR I RIJ(TY.TRNARO 12. Volume of Samples CERCt.A
2 - 50ml petri di h RCRA

0346WQL - KW SAND .2 - 250ml bottles Other
0347WQL - KW NLOP - . 14. Sample Type

Solid .- Soil XX. Slurry
Gas - Water _ Waste
Solution - Sludge
Other (specify)

15. Storage Requirements

9. Determination 10. Expected Range XX None

TOTAL ALPHA - Specify

Pu-238

Pu-239/240 0 (See be ow). fitc~'g ________________

-9 /24 16. Process Knowledge/Known Listed Waste.

S-2 4 _ L U nkno w n
- Known (Please attach list)

Uranium Previously submitted for this Project

t 17. Surve Reading

** IPORANT*' 4  v~ .~ r? (Contact/Uncorrected)k**IMPnRTANT***o 
mRem/hr

Please Provide the following information: NPT

*Total volume of sample (in ml) l'78. Disposition of West.

*Total net weight of dr/ solids (in grams) _ReturntoClient

( On sample #0344WQL - UN TWO INDEPENDENT X Dispose per 222-S Procedures

ANALYSIS FOR Pu-23 /240 Other

*After radionuclides ha e been run do an
Date Disposed:

ICP acid digest on sam ile #0343WQL & 0344WQL 19. Additional Information

lA& 5 £ L SEE STAN CATLOW FOR ADDITIONAL INFORMATION

S A :r\W*NEED PRIORITY TURNAROUND ON SAMPLE #0344WQL*

Impact Level II, Safety Class III
20. Chain of Custody 21 Assigned Custodial Group (circle one)

yeN Number: 33PCIL PDSU Process

21. $ample Received fy 23. Laboratory Manager (if required)

Data: Tim e Dats:
BC-8700-181 (03/92)

4



fT P V I

THIS PAGE INTENTIONALLY LEFT BLANK



REQUEST FOR SPECIAL ANALYSIS (RSA) WHC-$D-WM.DP.045
REV I

Semple Origin 2. Date Submitted 4. Requester Name 6. Charge Code/Work Package

;j5 K-AREA BASINS 5-7-93 M.A. GREEN E11456
3. Date Required 5. Requester Phone/MSIN

6-7-93 Al1AX3RHRX 3-1463

7. Customer I 0. Laboretory i 11. Number of Semple* 13. Protocols

_______________________ _____________________ X None
0490WQL -KW BASIN SLU1GE 2 NOA-1

0491WQL - KE BASIN SLU GE ~ 12. Volume of Samples CERCLA

RCRA
250 ml Other

14. Sample Type

Solid _ Soil XX Slurry

Ge. - Water ___, Waste

Solution - Sludge

Other (specify)

15. Storage Requirements

9. Determination 10. Expected Range None

- Specify

Pu-239/4t AP /( N(w

Total Alpha

5 r-90 16. Process Knowledge/Known Listed Wastes

X Unknown
Known (Please attach list)

U-238 Previously submitted for this Project

_________ _ F17. Survey Reading

**IMPORTAT** , (C ntact/Uncor rected)

Please provide me with the NET HEIGHT SOLIDS RY ,0 '70 K mcmrhr

of the sample analyzed 13. DispositionofWaste

Return to Client

***See Stan Catlow for additional Information __XDispose per 222-S Procedures

Other

Date Disposed:

19. Additional Information

SEE STAN CATLOW FOR INFORMATION

Impact Level II, Safety Class III
20. Chain of Custody 21. Assigned Custodial Group (circle one)

PCL. PDSU
XX Yes Number: 32

23. Laboratory Manager (if required)
22. Sample Received 13V: /

Date- - Tima te:
SC-6700-181 (03/92)



Westinghouse I
Hanford Company CHAIN OF CUSTODY

CIstody Form Initiator NARY ANN GREEN

campa.ny Contact MARY ANN GREEN

Project Designation/SalpLing Locations 105KE AND 105KW
OUARTERLY BASIN SLUDGE SAMPLES

Ice Chest Mo.

BilL of Ladinu/AirbiLL No.

33

TeLephone 373-1463

CoLection Date 3-31-93

WHC-SD-WM-DP-045
REV I

FieLd Logbook No.

OffsIte Property No.

Method of Shipoent PLASTIC SAMPLE BOTTLE WRAPPED IN PLASTIC INSIDE A METAL SLIPLID CAN
INSIDE A DOORSTOP CARRIER IN THE N-55 OVERPACK DRUM

Shipped to 222-S LABORATORIES, 200W AREA

PossibLe SampLe Hazards/Remorks RADIOACTIVE

See Sample Analysis Request for individual containers and analysis.
SampLe Identification

(I PETRI DISH ) .r.: SA D
(1 250ML BOTTLE I
(1 PETRI DISH I

teC Mcop
E 9 V33-)/47wni (1 250ML BOTTLE *) k<W.0'0;

hfeLd Iranster of Custody thain ot Possession (Sign fnl Print Nws)

ReLinquished by: Dat /T :

elved : L mA4s 6 ; Date/Time:
is ijemaos-M2-3 ,c:aS

R nquiah by: Received by: Date/Time:

ReLinquished by: Received by: Date/Tim:

Final SampLe Disposition

Disposat Method: Dizposed by: Date/Tim:

Coments:

EACH SAMPLE IS IN IT'S OWN SLIPLID ri AND DOORSTOP CARRIER. FOLLOW INSTRUCTIONS ON
ATTACHED RSA

A-6000-407 (12/90) CEF) YEF061
Chain of Castody

13

0343WOL
0344W0L

581 0346WOE 111A t O LIr)

Too T-T
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ANALYTICAL CARDS
CUSTOMER ID: O-4YV4L

TANK:. kF

SUMM BATCH CALIB !NSTR STD BIK SAM DUP SPK SAMP DUP STO
_______________________ SHEET SHEET SHEET PRTOUT _____

/G /l k P/ $ h'4 tljq k li

Lab-Io /-/ V, kMqk q N. At I kq \I/ A

I~~/ qJ ____ At qI / A4 4

(T-'f t-bJJ I kQ k q /q Ni A N4 Mv
L~.-L.JO Vt 4M 1 c

93~~- 139. 9~

CLl

0

6
cn



SAMPLE PREP.: Q& .Aj2h-1 1

K(0h m sis SAMPLE RESULTS
CUSTOMER 10: 00 U L

&P~r07& I >1__yUj ~I

QkIlk

4)4.P AV- I 

suru

TJ he~ -1 k q .. -i i _______I I_______ ______ ____ ____ ____

ho~~~E1 Eti 1|

/b h~' 0LLII q ___1.]L' I&5 ________ 1 _________________ _______1 ______

14fl __LW~Jj ______ -- ______ ____

yo nqi4 O.73{ lt fI.....- -
___________________ I-71 L_____________ /1 6 ___________± .________

I.-a



WI K
SAMPLE PREP.: ~4c J%3t~.1

K- Q~Q SAMPLE RESULTS
CUSTCME~ ED; oo{yVLiL tw404

ISh4qrl ___________ ~ _________ I ______ I-. -. it .-. 5-. ______ ____ti Lb. 1S3334-flA'-. I LflO~Y5JS4 I ____________ _____________ I I ____________ II .-. _________Si 

___________________ 

II 

.-. 

___________________ 

______________ 

.-.

4if/ O'I'LJ-~ /A.Jk J I /./?E~ I~~*~/5 __________ . __________ I I __________ I~i _______ _______ ~ ISi. t ., I I 7 -- ________(4)11. I A j I L1 _________ _________ I I _________ ______ ______ __________

I I391/LO Iiiti/y I _________ ~ __________ i~i .~. _______ II I!II ___ ii L~.........t __ Ii Li~
__ II 

__ L..-.~I 
___

_________________________ ________________ i i I...~..j __________________ (IL __________________ !..........~! _________________ I I I I
___ ii I ......-.....) ___ I) ___ L....~...I ___ I I I I __ H

_____ ___ II ___ Ii ___ II II __ __ II
i- i ____________________ I....~.....! ___________________ _______________________ ______________

___ I I ii I I ____ Ii ____ I I ___ I ___

_______ I I --- I I ~-*; I ______ h ail
7, ___________ _____________ ~ ______________ ii _____________ _______________ __________

____________________________ I __________________ I i.............. ___________________ .............i ____________________ ~ ___________________ _______________________ [..~........i ______________II _____ ~ ______ ~ _______ II II II _____ I
________ I I

________________ I I _____________ I I I 5-. ~
______ . - - _______ [..~...I ______ I I I ~*1____ ___ H __ Ii ___ II ___ L.....i ___ liii __ LI __ II____FYI I ___ ___ ___ __ __ __

__.b III Li LI__LI__H__Hi-i ___________________ I I _____________________ LI ___________________ I I I I ______________ I I _______________

__________________________ ________________ II L~I _________________ III ___________________ _________________ II ____________ 17 _____________ H

___ Ii ___ ~ ___ II ___ II ___ [iii __ II
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SAMPLE STATUS REPORT FOR E 9230. H&RWC 0491WQL TIME: 8/10/93
DISPATCHED: 5/11/93 9:57 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/11/93 9:58

DETER.

APPR/OTR
Am-SOIL
AT MISC
GEA-SOIL
Pu-SOIL
COMMENT
ACD DGST
U
Sr90
Sr90

RESULTS OR STATUS
** **** ******* **** ***** * ******** ** *

OUT OF G
RANGE? A

*** *

KE SLUDGE, BROWN, 250 ML, CLOUDY, ONE PHASE, 700MR
1.70000E 04 pCi/gDRYwt N
4.81E+1 UCI/G

7.2200E 01 uCi/G Cs-137
Pu-239/240=2.27E01 uCi/G Pu-238=3.59 uCi/G
NET DRY WT WAS 9.195 GRAMS/250 ML

5.08000E 00 G/L N
4.17000E-02 G/G Rec N

OUT FOR RERUN
8.09000E 01 uCi/G Rec N

OOD CHARGE
NS? CODE
** ******

PC41G
Y PC41G

PC41G
PC41G
PC41G
PC41G

Y PC41G
Y PC41G

PC41G
Y PC41G

END OF REPORT

~34

EXT.

1001
1181
1211
2172
3461
5000
8700
8740
8786
8786

8: -



WHC-DWM-DP-045
REV1

SAMPLE STATUS REPORT FOR E 8606. H&RWC 0065WQL TIME: 8/10/93
DISPATCHED: 4/12/93 13: 0 SAMPLE HAS NOT BEEN SLURPED

RECEIVED: 4/14/93 11:51

EXT. DETER.
**** ********

1001
1283
2172
2172
2172
2172
2172
2172
2172
2172
3336
3801
3801
4461
4822

APPR/OTR
AT-SOLDS
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GSA-SOIL
GEA-SOIL
Pu239/40
Sr89/90
Sr89/90
U-SOIL
AM241

OUT OF
RANGE?RESULTS OR STATUS

************** * ********** 

TOTAL WT 4.772 GRAMS
2.43E+0 UCI/G
1.25000E 06 pCi/gWETwt Am-241
2.54000E 07 pCi/gWETwt Cs-137
3.02000E 05 pCi/gWETwt Co-60
3.08000E 05 pCi/gWETwt Eu-154
1.82000E 04 pCi/gWETwt Eu-155

< 7.OOOOOE 03 pCi/gWETwt Cs-134
< 5.91000E 03 pCi/gWETwt Mn-54
< 6.33000E 04 pCi/gWETwt Sb-125

PU238 1.59E-1 & PU239 1.11 UCI/G
OUT FOR RERUN
3.44 UCI/G
5.73000E-03 G/G
1.19 UCI/G

GOOD
ANS?

CHARGE
CODE

PC41G
PC41G

N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G

VOGEL
VOGEL
VOGEL

N Y PC41G
VOGEL

END OF REPORT

35

8: 7



WHC-SD-WM-DP-045
REV1

SAMPLE STATUS REPORT FOR E 9324. H&RWC 0343wql TIME: 8/10/93
DISPATCHED: 5/12/93 15:41 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/14/93 11:46

EXT.

1001
1211
8630
8630
8700
8740
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8781
8781
8782
8786
8881
8881

OUT OF
RANGE?RESULTS OR STATUS

* ***** **** ** ***** ****** ********* **

KE SAND, BROWN, ONE PHASE, <15 MR
1.0500E 00 uCi/G
2.61000E-01 uCi/G Co-60
1.82000E 01 uCi/G Cs-137

DETER.

APPR/OTR
AT MISC
GEA
GEA
ACD DGST
U
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
Pu239/40
Pu239/40
Am241
Sr9O
Pu239/40
Pu239/40

G/L
G/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec

5.01900E 00
1.21000E-02
3.98000E 00
4.70000E 00
2.54000E 02
3.67000E 03
5.54000E 00
1.57000E 02
2.21000E 00
1.44000E 02
3.63000E 01
4.93000E 03
4.15000E 02
6.67000E 01
8.53000E 01
3.61000E 01
1.14000E 02
3.63000E 01
2.84000E 02
1.82000E 01
2.63000E 00
2.13000E 02
5.16000E 01
9.50000E 00
1.59000E 02
7.81000E 01
5.96000E 01
5.42000E 01

OUT FOR RERUN
Pu-239/240= 3.62E-01 uCi/G
6.77000E-01 uCi/G Rec
1.03000E 00 uCi/G Rec

OUT FOR RERUN
Pu-239/240 = 3.64E-01 uCi/G

Pu-238=5.22E-02 uCi/G
N
N

Pu-238=5.42E-2 uCi/G

END OF REPORT

38

8: 6

T1

GOOD
ANS?

y
y
y

y
y
y
y
y

y
y
y
y
y
y
y
y
y
y
y

y
y
y
y
y

CHARGE
CODE

E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457

y
y



WHC-SD-WM-DP-045
REVI

SAMPLE STATUS REPORT FOR E 8608. H&RWC 0069WQL TIME: 8/16/93
DISPATCHED: 4/12/93 13: 3 SAMPLE HAS NOT BEEN SLURPED

RECEIVED: 4/14/93 11:52

DETER.

APPR/OTR
AT-SOLDS
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
GEA-SOIL
Pu239/40
Sr89/90
Sr89/90
U-SOIL
Am241

RESULTS OR STATUS
********** * * ******* ***** * *

TOTAL WT 1.0521 GRAMS
1.61E+2 UCI/G
7.30000E 07 pCi/gWETwt Am-241
4.37000E 08 pCi/gWETwt Cs-137
4.55000E 05 pCi/gWETwt Cs-134
1.16000E 07 pCi/gWETwt Eu-154
7.13000E 06 pCi/gWETwt Eu-155
2.25000E 06 pCi/gWETwt Sb-125

< 6.32000E 04 pCi/gWETwt Mn-54
4.66000E 06 pCi/gWETwt Co-60
PU238 1.87E+1 & PU239 9.09E+1 UCI/G
OUT FOR RERUN
1.66E+2 UCI/G
5.00000E-02 G/G
6.39E+1 UCI/G

OUT OF GOOD CHARGE
RANGE? ANS? CODE
*** *** ******

PC41G
PC41G

N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y PC41G
N Y1 PC41G

VOGEL
VOGEL
VOGEL

N Y PC41G
VOGEL

END OF REPORT

18:33

EXT.

1001
1283
2172
2172
2172
2172
2172
2172
2172
2172
3336
3801
3801
4461
4822



WHC-S-W|M.p&-045
REV I

SAMPLE STATUS REPORT FOR E 9325. H&RWC 0344WQL TIME: 8/17/93
DISPATCHED: 5/12/93 15:42 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/14/93 11:46

EXT.

1001
1001
1001
1211
2172
5000
8700
8740
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8781
8781
8782
8786
8786
8881
8881

RESULTS OR STATUS
********************** 

KE NLOP DARK BROWN, 250 ML, CLOUDY, SOLIDS,
PHASES, 300 MR

PHASES, 300 MR.
1.44000E 02 uCi/G
2.97000E 05 pCi/gWETwt Cs-137

NET DRY WT WAS 6.846 GRAMS/250 ML

DETER.

APPR/OTR
APPR/OTR
APPR/OTR
AT MISC
GEA-SOIL
COMMENT
ACD DGST
U
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
Pu239/40
Pu239/40
AM241
Sr90
Sr90
Pu239/40
Pu239/40

G/L
G/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec

OUT FOR RERUN
Pu-239/240 4.4100E 01
4.94000E 01 uCi/G Rec

OUT FOR RERUN
8.12000E 00 uCi/G Rec

OUT FOR RERUN
Pu-239/240 = 4.260E 01

Zr
Sr
Al
Co
Cu
Li
Zn
Ni
Fe
Ca
Cr
Nd
Sm
Ba
P
S
Mg
As
Na
Mo
Pb
Ti
Cd
K
Mn
Sb
V
Be

T1

uCi/G

uCi/G

Pu-238 = 6.43

Pu-238 = 8.02

OU

ON

T OF GOOD CHARGE
NE? ANS? CODE

,** *** ******

E E11457
E11457
E11457
E11457

N Y E11457
E11457

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457
E11457

uCi/G E11457
N Y E11457

,11457
N Y E11457

PC41G
uCi/G PC41G

END OF REPORT

33

13:10

4.98800E 00
2.57000E-01
2.85000E 02
4.75000E 01
8.59999E 04
3.87000E 01
1.83000E 03
7.22000E 00
1.45000E 03
1.07000E 02
1.41000E 05
3.61000E 03
7.54000E 02
3.98000E 02
1.43000E 03
1.87000E 02
1.09000E 03
1.34000E 03
1.03000E 03
5.79000E 01
1.16000E 02
2.21000E 01
1.21000E 03
1.34000E 02
1.57000E 02
1.71000E 02
1.05000E 03
5.14000E 02
1.05000E 03
4.61000E 01
8.40000E 02
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K-AREA BASINS

CUSTOMER ID NUMBER 0065WQL

39
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WHIG-SD-WM-DP-045
REV I

Seail No Sample Point Date Time Issued Prioriy

E 8606.-4461 H&RWC 4-12-93 12:57 25
Determination Method=Slandard Result Units Charge Code Reruns

U-SOIL LA-925-107 G/G PC41G 0
Sample Size Customer ID

G OF SAMPLE /06/ V/ / ,// 5WQL
Remarks. Calculatwns. ReSult 4?7

524&/dX- (zoo):4c) a

n Anslyst - 2 Analyst - 3 AnalysI - 4 Analyst - S

HIS HIs HIS ar

Date Tinhe Completed Lab Unt Mgr

Serial NO. Sample Pomi Date Time isoed Priority

F 8606.-l0od H&kWC 4--12-93 jL2:57 25
Datermnatlon Metlhod/Standord Result Units Charge Code Reruns

APPR/OTR LA-519-15i NONE PC4 0
Sample Si.. Customer ID

? UO65WQL
Remarks, Calculations. Results:

Sawple or Tank ID'?
Color and EdL Vol?
Clarity?
.olid, y/n 7-o T" l-kfPhases?
uTR -or CPM '? UiU it

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst -

Hrs Mrs Hrs Mrs Mrs

Date Time Completed Lab Unit Mgr

&4-4$ S OCj~AR-O..
I,

40
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WHC-SD-WM-DP-045
REV 1

z, e141
/

Si'al No. Sample Point Oat, Tim. lss Priority

= 5340.-9267 SHIFT 37D2 4- 1-93 0:57
Oaterminaton MrtIod/Standard Resu t Units Charge Cod. Reruns

Sample Size Customer ID

Remarks. Calculations. Results:

3T67 AJFIG -

_P'!: VALI/Vsrt 4RE /

/0sIst I at 2 Analyst - 3 Analyst -4 Analyst - 5

Hrl- Ws *Hrs Hr; Mrs

Oate Time Compteted Lab Unit

</~~ 1 //R -10 -; Ut



WHQc-SD-WM-DP-045
REV I

Serial No. Sampie Point Date Tim. Issued Priority

E 8501.-2162 EVU STD 4- 6-93 18: 3 25

Determination M.Ihod/Slandard HAsult Units Charge Code Ranins

GEA-LIQ LA-548-121 uCi/L R4R5C 0

Sample Siz. Customar 10
500 ML 12-q3

Remarks. Calculations, fesults:

31.46/ ENVSTD qc95
EDP E345 CS137 /-O-
EDP E346 C060 3 (
EDP E349 AM241 -D

Analys '- Analyst - 3 Analyst - 4 Analyst - 5

Hfis Hrs Hrs Mrs

Date Time Compateod Lab Unit Mg,

54-460-U(R-.tO.3i

BE T AVAILABLE COPY

42



4* *4* *44* * * * *: ;f: *4:4:44*. 24424: *4 *i: ~ A'.

G A M M A S P E C: T R U. M A N A L Y S I

* * * * * * * * F * * ' * * F* * * * * * * $ A * * * * * 1 *

CANBERRA SPECfRAN-F V2.!,(6 SOF rWARE

24-AF'R-9322:10:46

A N A L Y S I S

MCA UNIT NUMBER: 1 A
DETECTOR NUMBER: 4 /
SPECTRUM SIZE: 4096 CHANNELS

WHC-SD-WM-DP-045
REVI

F A R A M E T E R S

DC UNIT NUMBER: 1,0
EGMETRY NIMBER' 81

ORDER 0F SM® tHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SAYJE OF PEAR
PEAK CONFI(IENCE FACTOR: 8t,0.7-
IDENTIFICATION ENERGY WINDOW: +- 130 NFU
ERR'IR UOTATION' 196 SIiiMfl INCERTA INl

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULA fION PERFORMED
MEASURED ENERGY DIFFERENCHS LISTED
MULT XPL.ET ANAILYSXS PERFORMED

SPECTRAL DATA READ D:':RECTLY ROM MULTICHANNEL ANALYYER ANO;
ANALYZE1.L BY:

SAMPLE DESCRIPT] ON: ESZOY-2162 Ei4/STD
GEOMETRY DESCRIPTION; Mfo PI LI
SAMPLE SIZE: 5.OOOF-01 LI / C;ijRSi:nN FAC ;jE
STANDARD SIZE: 1: WAE+)& E
ANALYSIS LIBRARY FILE; ANL00

ZOLLE; F STARTHD (' I -A8P-'3 AT 21;:.*.T

C ILLECTr- ;II. IIME .

DEAD TIME, S 10 1

-,. - . i T-, 7: DAYS - 00"I H: S U E BEF R1 E ;.0: 1 i ' -'i'7

ENERGY CAL IT rN FERFORMED 1- -1
EFFICIENCY ;LrIi RA.F FFRFiRMEli I- -F,;

BEST AVAILABLE COPY

43
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24-APR-9322: 10 :46

P IE A K A N AL Y 3 WHC-SD-WM-DP-045
REV1

ENERGY FWHM BAC KN11 NET ARFA
SKYV KE t)

48.31 1.00
1322,77 661.40 .49

661 .44
3 2345.24 1172.78
4
3
SB

2663.52 1331 .98
2920:13 1460 . 34

1460.67

COUNTS

1265.
1479.

1.84

.36

1053.
224.
104.

ERROR NUCLIDES
COUNTS 1

96?. 11.7 U-234
22010.
1 19.

31246.
291 T"h<

806.

-I e4

1.2
12

CS-lu3,

CO-6)

K-40

ERROR QUO AVI QN flT 1 .96 S iMA
PEAK CONFIDENCE LEVEL AT 05.0%

B - ENVIRONMENTAL HACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USIN3 FXLF );'K0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLE(C STnRrEr UN 22-JU.-92
BACKGROUND LIVE TIME: 60000. SFCONDS

AT 14:00 0C'

BEST AVAILABLE COPY

44

PK CENTROID
C H Al N NEL

1 96.68

2B



24-APR-9322:10:146

SAMPLE: ESZO1-2!162 ENV/STD
DATA COLLECTED ON 24-APR-93 AT 2::20:16
DECAYED TO (). DAYS; 0.0000 HOURS BEFOR:E

WHC-SD-WM-DP-0 45
REVI

THE ST;hRT (F COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uC/LI. X
DECAY

MEASURED ERROR CORRECTE.D HRROR

ENERGY C:iMPRIO3Qq
(KEY)

EXPECT K) F

AC -22 8
AC-228A
AC-228B
AG-108M
AG-110MN
AM-241
AM-243
A1H-243A
AM-243B
AR-41
AU-1i98
BA-133
BA-139
BA -1 40
BA-141
BE-7
B T-207
3I-212
B 1-214

BT-214E
-SI-2E4C0
CD-i, 0Y
-E 144

C-13
GE-14
S7.P144
£0-6 7

C -60

-2. - 13

H - -

C.1* 4 j.
43 16

0313' -

LLD4.28E-04
LLD<4 . 28E-04
LLDE<4.57E-04
LLDf<7.31E-Oti
LLD<3 ,36E-04
LLD<5.46E-04
LLD<1.31E-04
LLO<l. 31-04
LLD<2.30E-03
LLDrK6.98E-05
L.L D< .06E-05
LLD<9.66E-05
LLDfl2 . 36E-04
L LD<2 . 9 4E-04
LLD<.2.12E -01
LLD<6.62E-04
LL-::7 . 42E-05
LLDZ7.31E-04
LLD:1.71E-04
LLD<1 .15-04
LLD-<8.3YE-04
LLflK2.69E-0A
L. :1 542-03
LL -Z 7E-04

LLD ( E7 * - 0:5
LLDC6.46E-04
LLD<1,09E-04

LLD<1 E-01
3 2AE-02

LLD-a.LZ.73E-54
LlD- . 08 -

: 1 E -02

Li.r 3 A 0

0 Z
LLD 2 Z6E-01

LLDI .. E

LLD: 7 1 .E-)4
LLD- 1,61E-42

+-4 1 E-. 4

LLrv 4 E>

L i.i 0 7

L L '. i.:'I E :- '

. L 4....
+-7 04

L I 77-05
LL--l 4 E -4'

LLD . 95 -

LL L Z6-0Z

NUCLIDE

L L11<4 . 2BE-04
LLI<4 .23E-04
LLD<4.57E-0A
LLD<7 .ZE-01_
LL)< .36E-04
LLli<5. 46E-04
LLDC'1 . 31 E-O,'
LLD<1 .31E--04
L LDC2 . 30E -03
LLI'K6.98E-05
LLn<6.06:-o5
LLI<49.66E-'5
LLD1:2.36E-04
LI.l<2 . 94E-04
LLD<2 . 12E-04
LLD<6 .6E--64*
LLP<7. 42E-0 S
LLD(7 *E-4

LLD<1 .ilE-04
LLD<t.7IE-04
LLDK.37E-04
LLfl :2.6E-04
LLD(1 .S4E--0S
LLD:7 343-0t

L LD -7*5 ,4i F-0

LLD: .46F-01
LLfl< 1 05E-04
LLD 4I Z -E-0
i. L 1) - E-I E

911.07
9 It 1 . 1 C'
3 , 40

43-3.79-

74 . 67
/4 67
43.j

411,80
356.02
16 .*S

190.23
477 .3'

569- 70

.727.7

O Vi

0. 7

1754.51

:4-;
LicJ

I 6 .t 5 3.-

I-
0
0

im

5u

2-

45



iKP-39?
LA -1 40 "
LA -142

AN-54
MN -56
NA-22
NA-24
NB- 94
N 3-95

NP -2 37
H P- Z 71
NP-239
PA -233
PA-234M
FPB-210

2? -212

FB-212A
23-212?
FB-214
FF-214A
po-2 143

Fo-210
20-214

20-216
P U-239
PU-24 1
RA-224

r. N-2 f
RN-220

'4U- '3 4

- U RH 106
B-1 24
33-125

'8-'.4 i

_046
-.-- 77

7;-- -'

7H - I4-:H -1 B

L a- - '6

-r-4:..r

LLD 2.7SE-03

LLfD1.,6E-04
LLD,1.0. jE- 01
LL 1. '1.27,E,- 04
LLDO6.06E-05
LLD 3.9?E-05
LLD::K3.4-E-O5
LLD-9 .24E-05
LLD-.4 , 07E-04
LLDf<4 .61E-04
LLD4.63E-Ofl
LLD<3.60E-5-,
LLD<.I * 621E-04
LLLR<2.19E-02

LLD I.2E-02
LLD 1. 21E-04

LLD<1.21 E-',4
LLD 1.72E-0:3
LL))<1 61t-04
LLD1.61E-04
LLD<2.75E-04
LL.0<8 .7iE+00
LLD<.36E-01
LLDfl4.9VE+00

L.L06.1 lE-01
LLD-'1.94E+01
LLD<1.32E-03
LLD 1 ." 1'-03 1
LLD 4.26E-04
L' -L . 63E-0

-L7, 40E-02
LD .34E-I5

L 13E-03
L .46 .- 05

LLD Z 1?E-4 -
LL D 2 1FE -0 -
L LD "s 15 - 4
LL D 3 .34E-05

L .- - 7' 1E/ ':)t -
LL-.""7E-05

LL 1.13E-0,
LLD..J E-'F

LL'; T,2 - 3
LL 36 E--)5

LLDG. E-05

LL fl .2-iE-03
LLD 1: 0 --)

-L 7 7E-Kt4
L 9.3E-04
I 3 3E-' I

L i0 , E --
LLD. ,.3 -M

L.D
1  

'-E-4

LLD *1- E- i

LLD .2<2.I7E-i
I.L O.C7E-05

L LE'l , S F -')
LLDI 1 OiF-04
LL) <1.3E-G4
LLD<6 -36E-04
LLL'KK6.* E-03

LLD<9 2E-0>LLD,.4848E-05
LLV/ .4 -5
LLD<4.07E-0-1
LLY<4.61E--04
LLD4,63E-04
LLD<3.60R.-04
LLfU<i .62E-04
LLD.<2 .1 9E-02
LLD-: 1 2(E - 0
LLD<1 21E-04
LLD1 .21E-04
LLDK1.72E-03
LL1 1.61E-04
LLD,1.61E-04

- LLf<2.7'E-0,1
LLD<3.3?E+00
LLD< .,36E-'
LLD,4.9Ei00
LL.DK6.11E-01
LLf<.U? *IE+01
LLP<:.32E-'ja
LL33Kl .4-
LLD<4.26E-04
LLD.263E-04
LLD<6 .40E- 04

LLD<1J E-
LL.7 4 46E-0Z

LL! I ' E-0.1
LLD 4
LL 1 f - 4

LLD 5-- E---
LLDP 1 3E-

LLD .7 1

LLD1; 1 18E--i-L 7 D 3 7)E-,j4
LL:- 4 3 E-al

'In .

LL-' 4 6ELL -4 93E-

LLD 0 7-4

LLD Z 9O--'711LLDU '''- 4

tLUB 9E-3

.LI ' E-.5

1 5 !'i t

641.C3
834.C3
34 6. 76
1274.55
1360.60

70 4 3

657, .92
86.770

984 4 -15

311i92
1001 .03

463

300 ,10
3: i .2

27, 7 /

1 32 1
1293

240.9

49, .9,

S2.72

.: :

:-.54

1 :0 -"

74 '-.4

40.

U)
v
9
t

I6 w

0L
0

C)
Li
(2

If;



;, E -13
Y-38
Y-91

Y-91M
ZN -6!;
ZL-95
ZR-97

TOTAL

LLD:4. 37E-04
LL<,4 . 19E-05
LLD<2.75E-02
LLDlS .90E-4)

LLDE< 1.70E-04
LLD<8.93E-05

4.83E-02 +-4.82E-0

TA4aPn DEVIflTION 014

WHC-SD-WM-DP-045
REVI

BEST AVAILABLE COPY
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L LD<4 .37E-04
4.192-05

LLD<2. 75E-0P7
LLD<3.90E-05:
LLD<2 , 6E--04
LLD<1.70F-04
LLf<8 .91E-05

4. 83E-02 +-4 . S2E-04

1336.06
1204 90
553 60

11 i 5 55
756 73
743.3 3



-:Ur! Lw:LIB

L~hit: -- Vernin 2.

WHO-SD-WM-DP-0 45
REVI

^cOUNTING Oh wETif GHUU'EL HmI WE IR3

LAL. ERR
Un lI r NUMHER (2)i C

Ai~ UNIT NUMuER (.1.0:: 1
Di E L U NUmbE 12. 4
buS MEMORY REGIJl FULL)I
!iE SPEC fRUM CULLECTE1.' 11- i-."

ijiE COLLELt STAPTED; v9 ;CC
ErKY 1 1U AB ER 12 i 91

Kt IE: UCPiPTfI 5>iML aLO BEST AVAILABLE COF'
iL I 11T7 UNIT S ( uLi)

r: 0 o'ER ENERGY i 165 .8 b
LIAt kiION SUU2RCE EthkI I I ONS-
'F E i CARR iGE RETURN FOP R:L,;NUL EN
INE AN fIEGER (0-99?) TO USE r SOuRcE cI PRlR

i PE F PLUS S IGN SEF ORE THE iNTEGER +Z
C L EIVL; IE A SOURCE L LERjARY IJR jNk tiAHU,;L ENIt 1.

k IuN, 481
8842-A 5OOML LIL:

DU YOU WANt TO ENTER AHy EFF iCl ENCi GNIS V! ANUfLLY h?:
LI ENS I ONAL UI lITS OF S A N90V: 5: .

SIkE OF ETANDiAF:L Itt E5; 1 .0%

1!ul ER OF Ph GT 1-, 12
! i i IN I CRuCUIK ES L ES/ O 1

1)K 1 E-L -,

OAY iITY m )NE I .. " . A9'E-i
HALF -Li FE; Li ta3AI
DECAT rTlME ': u. OucuOE-0n H 1HS.*: 1-
TIME OF SUUKCE CALjFiAfIUN; S
LECA Y TIME: 4.08; . L +O3 1 W

Ei- FICIENCY = 1.4 1 14E- < ±- i.. -IO -'t-

PFEAiK 2
ENERGY; 8.
AITIITY 1.730E0.

cuf 1Yif LJNE 16i ik-
HALF -LIE 0462.
t'ECAr TIME ( 4. d A' Et.: v EIrfli

EFF:ICIENCY = 4.±'S2A3E-02 1+- I.Q-i? 1±t

PtAK 3
ENERGY; IU22..-
ACTIVI] { 1. 9 /(2'CIE
AcI I V I 1Y QNE SI GliA 0 .00 t.,E-I
HALF-LIFE; 2i.8
DECAY TIME ( 4.0T8 'vE+a i MINE.

EFFICIENCY = * /.09129E-O2 At- 5. 2'j 9E-y'

PEAK
E r1ERGY: I.sI
sLI CiTY: 1 , 4uQE±Q2
t i 191 I ONE SlG-A: . -
WAI F-1 1FF! f1 P 7.AA

48
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1.247290E-02 (+- 8.695036E-05)

SYSTEM EFFICIENCY COEFFICIENTS,

LUG ( EFF )

PART 2

9.202042E+01 - 6.132777E+01tLOG(E) + 1.500303E+01*LOG(E)-2
- 1.634262E+00*LOG(E)-3 + 6.608717E-02*LOG(E)4

WHC-$D-WM-DP-045
REVI

BEST AVAILABLE COP'

50
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WHC-SD-WM-DP-045
REVI

GAMMA SPECTRUM A N A L Y S I S

CANBERRA SRECTRAN-F Y2.06 SOF TWARE

- COUNTING RgOA WESTINGHOUSE HANFORD 16P-AR-93 13 3$'20

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER 3
LETECTOR NUMBER: 3 / GEOMETR Y NUMBER 42
SPECTRUM SIZE: 4096 CHANNELS

;:EER ' F SMOOTHING FUNCTIONU .
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

m P2fAK CONFIDENCE FACTOR: 830%
tDrI~F ICA~lT TON ENERGY WI NDOA +- 1.50 KEV

H ERROR QlHJTATION, 1,.6 SIGMA UNCERTAINTY

J RG NI +i I C!GOUND SUBTRACT E D
LI C HL T ION PEF R E.-1'

U .1RY FIFIERENCEH IS ED
U TILE TANALfS.I FERFORMED

TI; 1+ A [A -EA DIRECTLY FROM MULTICHANNEL ANALYZER AN 1

MPLE , DESCRIPT ION: E8606-2172
OiLEi R7 DESRI PT1ON: 42B47-A 22CC LI 0

1.MFLE S00 1.0 goE+ 0 EA CONVERSI ON FACTOR 1 0000E+0
7AD SIZE: 1. 000E+0 En

S L IBRARY FILE: AN.L000

. fLLECT START ED ON 14-APR-93 AT 16'4±00

[ ,L LE.T LIVE TIME: 3000. SECONDS
PEAL TIME: 3048. SECOPNfl
DEAD TI iEt 1 .57

t:ECAYE TO 0. DAYS - 0.0000 HOURS BEFORE THE START OF COLLEiT

ENIR Y CALIBRATION PERFORMED 24-SEP-92
1FF IL IENCf CrLIBRVFION PERFORMED 23-OCT-92

BEST AVAILABLE CoPy

51



ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y £ I S

16-A P-9 % 13:39 20

WHC-SD-WM-DP.45
REV1

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA
KEY KEY COUNTS COUNTS

48,69 1.7%
9. 40 1>08

84 78 1.15

36.44 1 is

12761.
12365.
11885,.
10713.

7646.

Q231
7663.

7429 .

BEST AVA LAL GO?'

10 210.77 1Q,13 1. 27

11 246.38 122.93 1.16

L1 373.04 186.26 1.66
13? 1316.32 653.20 1.21

16 .

17

20

19

21

4) 7

23
24
24'

1322.33 661.45
661.41

1446.70 723.15

1513
1591
1746

31
46
16

756.
7Q5.
872.

46
54
Q 1

1,61

1. 64

14 , 7

1 .01

1492.38 996.Q5 2.24
2009.13 1004.43 1.7D

27'5.98 1172.39 2.07
254d.20 1274.04 2.25

2664. 53 1332,22
292137 1460.69

1460.58

2. 17
2.09

7543.

S0491

17603
2084

1488.

3814.

342.
333,
294.

10.
56,

94,
26,

5006. 41,0 SB/TE-'
7.422 ,

51667.
32 1

6.5

28,54
30, to
31 .90
36.29
a2.58

265979
8 1.

0. .
28.q

CS--17

742. 10.7 3B-124I-131
AG-108,
EU-154D,
ZR-95

138. 44.1 ZR-95,EU-154
242, 26.0 CS-134
412, 16.1 EU-154E:'

RH-1)6
26 . 22.3 EU-154F
486. 14.0 EU-1543

EU-152
2459. 4.3 CO-60
798. 7.6 EU-154

EU-154H
NA-22

2119, 4.5 CO-60
539. 9,0 K-40

611. 5.5

ERROR QUOTATION AT 1.?9 SIGMA
PEAK CONFIDENCE LEVEL AT 95.07Z

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
S - M'HI TTPI FT NANI YTR rfNUFR;fD RHE TO LACK OF PHI-SO IMPROVEMENr

222-8 COUNTING

1.27

1 'Q'1 .27

1 .33

ERROR
'.

57.600
60.72
64.32
73. 10
85,68

NUCLIDES

2?

5

6 97.90
7 119,31

8c 170.08

oC 173.39

52

12550. 18,6 TE-125M
3349. 7.6 U-23w7

EU/ OD-Xr,
AM-243B!
PU-23Z

2051. 13,3 U-23f
17650. 2.0 AM-2410-237!

EU-I5L
743, 15,5 TH-234,

TH-2287
TL-209X

2778. 10.4 CS- 6.
EU-1557
EU-15SAY
PB-214X?
TL-208X

1552.. 15.8 PU-2417
EU-1557
EU-15B,
NP-239

4743. 5,8 EU-1527CO-577
EU-154A

656+ 64.7 U-235PRA-226
1513. 01.5 AG-i11M?

NB-97



? - MULTIPLET ANALYSIS CONVERGED BUT GFIT

B - ENVIRONmENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE
BACKGROUND DESCRIPTION; BKG
BACKGROUND COLLECT STARTED ON
BACKGROUND LIVE TIME: 7000.

15-JAN-90
SECONDS

AT

> 4

BK0013

II :00:00

WHC-SD-WM-DP-045
REVi

BEST AVA!LABLE COPY
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WHC-SD-WM-DP-045
REV 1

222-S COUNTING ROOM IWESTINGHOUSE HANFORD 16-APR-93 13*39:20

SAMPLET E8606-217 2

DATA COLLECTED ON 14-APR-93 AT 16:46:00

0ECAYEJJTO 0. DAYSY 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I C N U C L I D E

ACTIVITY

MEASURED

A N A L Y S I S

CONCENTRATION IN uCi/EA
DECAY

ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEY)

1'EXPECT DIFF

AC-228 LLDU07E-03 LLD<1.07E-03 911.07

AC-223A LLDF 1 . 08E-03 LLD<1.0E-03 ?11 10

AL-223B LLD 5.28E-03 LLDA5.28E-03 330.40

AG-108M LLD 1.01E-03 LLD<I1.01E-03 433.94

AG-110M LLD 6.68E-03 LLD6.68E-03 657.76

AM-241 5.98E-02 +-1.58E-03 5.98E-02 +-1.53E-03 59.54 -C'14

Am-243 LLD 4. 30E-04 LLD<4.80E-04 74. 67*

Al-243A LLD 4.S0E-04 LLD<4.SE-04 74,67

AR-41 LLD 2.64E-04 LLD<2.64E-04 12?3. ca
.U119H LLD .SOE-04 LLDKB.30E-04 411 .2

.- 1H 3 LLD 9. .34E-04 LLDA9.84E-04 356

I-139 LLD 1,8E-03 LLDA1.88E-03 1658

140 LLD 2.74E-03 LL1<2,74E-03 537,27

BA-141 LLD<2.09E-03 LLD<2.09E--03 190.23

BE-7 -LL<9.75E-0 LLDK9.75E-03 47/+59

I-207 LLL''' 4 '- LLDK5.59E-04 569.70

I-12 LLD 4 . 4 7E-03 LLD<4.47E-03 727.2'

-[-214 LLD 1.1E-0 LLD<1.21E-03 609,32

B -214A LLD 1.21E-O-' LLDK1.21E-03 60902<

1- '14B LLD 2-31E-0l LL'D2.31E-.03 1120.2B

P -21C LID 1 .21E--O LLD<1.21E-03 1764,51

1DiL'' LL' .30E-03 LLD 8.30E-03 8 A

1 4 LLD2.89E-03 -LL'12.89E-03 1m7 Al

E 19 LLD 4.25E-04 LLD.4.25E-04 1658.3

SE-141 LLD 6.74E-04 LLD6.74E-04 14.44 W

CEPR144 LLD 5.78E-0 .LD5.8E-0 3  i 33

rO--6 LLDK2.82E-04 LLD<2.82E-04 846.76

cu>13 LLD2 36E--04 LLD<2.86E-04 310 _

CO-60O 1.44E-02 +-7.01E-04 1.44E-02 +-7.01E-04 1332,50 -23

C- I LID *5 "E - LLD<5.3E-033
-134 LLD - 34E-04 LLD3.3-4E-04 0501

A L If 2 I -- LLD<2.73E-04 8185

1 1.21E+00 +-2,35E-02 1,21E+00 +-2.3E-02 661.65

C -138 LLD 37E-04 LLDL2.87E-04 1435.8

- LLr u - J2'18E-04 LLD<8.18E-04 1403.01

1LI 'l,4 1.47E-02 +-1.14E-03 1,47E-02 +-1,14E-03 1274 45 -41

>1'*, 41.45E-02 +-9.34E--04 1.45E-02 +-9.34E-04 123.10 -'017

L 5 '7E-03 +-1.39E-03 6.67E-03 +-1.39E-03 105.31 -. 18
E6.54 - .11

E- 59 LL 5.-E- 0 4 LLD<5.83E-04 1099.2t

HI -11 LLD 1.14E-O3 LLD'1.14E-03 432 .0

H'-2)3 LL D . 24E---4 LLDK5.24E-04 27 - A0

L-L31 LLD8.56E-04 LL'<18.56E-04 364.48 54
32 LLD 1.04E-03 LLD<1.04E-03 667.69

1-133 LLL' .3.24E-04 LLD<8.24E-04 529.6?

-134 LLLD4.0cE-04 LLD<4.06E- 0 4  847.0-
< r E-04 1260.41

NICLI BE

LLD ...LLD<6.78E-041 -135



K-40 LLDF<4. 69E-03 LLD<4.69E-03 1460.75
KR-85 LLI.It 79E-1 LLD<1. 79E-01 513.99
KR-85M LLD<4.68E-04 LLD<4.68E-04 151.17
KR-87 LLD<1.85E-03 LLD<1.85E-03 402.58
KR-89 LLD<2.20E-02 LLD2.20E-02 220.90
LA-140 LLD<1.41E-04 LLD<1.41E-04 1596.20
LA-142 LLD<1.30E-03 LLI<1.30E-03 641.83
MN-54 LLD<2.82E-04 LLD<2.82E-04 834.83
MN-56 LLDf3.19E-04 LLD<3.19E-04 846.76

N A-21 LLD<1 . 3,E-04 LLD<1.39E-04 1368.60
NP-94 LLD<2.63E-04 LLD<2.63E-04 702.63
NS-95 LL'<2.83E-04 LLDA2.83E-04 765.78

Z.J6 - --- V'--s- ,

NP-23E LLD:1.17E-03 LLD1.17E-03 984.45 0
NP-23? LLY.2,81E-03 LLD<2.81E-03 277.60 

IA-T3 LLD ,1,44E-03 LLD1.44E-03 311.93
P LL . 00E-01 LLD1.00E-01 1001.03

B-2 10 LLDvl 8, 54E-03 LLD<8.54E-03 m 46.50
PI-212 LLD 9.15E-04 LLD9.15E-04 C 239.00 C
PB-212A LLD 9.11E-04 LLD<9.11E-04 239.00

212B L L 1.46E-02 LLD1.46E-02 600.10
PB-214 LID 1.S1E-03 LLD 1.81E-03 A 351.92
Pe-214A LLD<1,OlE-03 LLD<1.B1E-03 w1 351.92

-2:14B LD 2 .43E-03 LLD 2..43E-03 29 .21
-ID-210 .LID "216E+01 LLD2.16E+01 804.00
PO-214 LIP .. 76E+00 LLD<3.76E+00 799.70
P-1 6 L L 0 .42E+01 LLDI1.42E+01 1 - 804. C
PU-239 LLD 4.(E+00 LLD4.98E+00 129.30 w

-241 LLD 1.74E+02 LLD1 .74E+02 148 . 57
RA-221 LL M.E'-03 LLD<9.83E-03 240.99

HA +i "!1-- --1 LE- Q2 2,0 02 SepX E2 13 Q 0 6 i
RIP-d LLD 6.43E-04 LLD<6.43E-04 1836.00 g b

B-3 9 LD 1.33E-03 LLD<1.38E-03 1031.88
RN-220 LLD<5.57E-01 LLD'5.57E-01 549.73
RU-103 LLD<9,01E-04 LLD9.01E-04 497.08
RURHi06 LLD<1.04E-02 LLD1.04E-02 621.80
S1--124 LLf5. 20E-04 LLIK5.28E-04 602.72
SB-125 LLD<3.02E-03 LLD 3,02E-03 427.89
SB-125A L 3.02E-03 LLD 3.02E-03 427.39
SC-46 LLD 3.27E-04 LLE 327E-04 1120.15
KE-75 LLD 6.66E-04 LLD 6.66E-04 264.66
N -113 LLi 1.2''E-O: LLD:1,20E-03 391.67

SR-85 LL' 7.85E-04 LLD,7.85E-04 513.99
F"--91 LL 1.07E- 3 LLD<1.07E-03 55560

SR-[2 LID .1E-04 LLD<2.18E-04 1383.94
T 1 '2 LLi r 1,- Q' LLD<?.41E-04 1 .313
TC - YFM LLD 4.118E -0 LLD<4.18E-04 13.5

TE -12 M LLD 4.4.E-04 LLD 4.40E-04 15T.'
TE-125M LL0 1.13E- -01 LLD 1.13E-01 109.27
IE-132 LLD 4.42E-04 LLD 4.42E-04 228.16

TH-22B LLD 201E-02 LLD 2. OE-02 137.02
FH-229C LIL 1.b3E-02 LLD 1.03E-02 193.59
TH-234 LLD<4.87E--'13 LLD 4.87E-03 92.50
TH-234A LLD4 ,87E-03 LLD 4.87E-03 92.50
TH-234B LLDU .06E-02 LLD 1.06E-02 63.30 55
TL-208 LLD6.36E-04 LLD 6.36E-04 583.14
F-232 LLD 1.05E+00 LLD 1 .05E+00 270.26

U-2'35 LLD<17.62E-04 LLD<7.62E-04 185.71

J-235B LLD<3.08E-03 LLD3 .08E-03 143.76
U-23- LLL 1.98E-03 LL 1.98E-03 208.00
W-:87 LLDK9.58E-04 LLD<9.58E-04 685.74



WHC-SP-WM-DP-045
REV1

XE-131M LLl'1.96E-02 LLD<1.96E-02 163.98
XE-133 LLD<7.30E-04 LLD7.30E-04 81.00
XIE-133M LLD<3.90E-03 LLD<3.90E-03 233.21
XE-135 LLD4.13E-04 LLLD<4.13E-04 249.79
XE-138 LLD<3.39E-03 LLD3.39E-03 258.41
Y-88 LLD6.04E-05 LLD<6.04E-05 1836.06
Y-91 LLD<8.58E-02 LLD<8.58E-02 1204.90
Y-91M LLD<8.15E-04 LLD<8.15E-04 555.60
ZN-65 LLD<7.44E-04 - LLD<7.44E-04 1115.55
th PS l.02EC' 1 4752 04 --- tGEB 03 1V1 75r04 2- 7

724,20 -1.85 1161,
ZR-97 LLD<3.06E-04 LLDr<3.06E-04 743.33

1.66E+00 +-3.43E-02 1.66E+00 +-3.43E-02

STANDARV DEVIATION = n.A7

56

TOTAL
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

WHO-SD-WM-DP-045
REV1

23-OCT-92

*
* * * * *

12 :2::T

A N A L Y S I S F A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MEASURED ENERGY DIFFERENCES LISTED
NULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY: JLA

SAMPLE DESCRIPTION: 42B47-A 22CC LI
GEOMETRY DESCRIPTION: 42B47-A 22CC
SAMPLE SIZE: 1.0000E+00 EA
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL230

/ CONVERSION FACTOR: 1.0000E400

COLLECT STARTED ON 16-OCT-92 AT 15:00:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 258

6000. SECONDS
6012. SECONDS
0.20 %

. DAYS, 3.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-SEP-92
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

BEST AVAILABLE COPY

57
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S COUNTING R00M WESTINGHOUSE HAAFORD

P E A K A N A L Y SIS

23-OCT-92 12:2A:37

WHC-SD-WM-DP-045
REVI

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND
KEV KEV COUNTS

1 98.80 49.14 2.13
2 119.47 59.48 1.12

3 176.45 87.97 1.11

4 244.55 122.02 1.15

5
6

7
6
9?

10?
1
11B
12
12 B
13
14

16

17
17

1 -

273.47 136.48 1.09
332.20 165.84 1.11

559.14
784.08

1022.10

279.32
391.79
510.82

1028.55 14.64
1219.33 3 6 !

609.19
1323.90 661.74

661.41
1796,62 898.14
2347.01 1173.41
2665.59 1332.75
2922.30 1461.16

1460.53
3530.48 1765.38

1764.79
3673.07 1836.70

ERROR QUOTATION AT 1.96

1.43
1.33
1.42

1.42
1.38

1.48

1.59
1 .76
1 .9,
2,15

2.11

2.14

SIGM A

3600.
3181.

2399.

2274.

2449.
1919.

1399.
1223.
911.

873.
879.

841.

1004.
474.
274.
146.

72.

PEAK CONFIDENCE LEVEL AT 85.0%-

? - MULTIPLET ANALYSIS CONVERGED BUT GFIT 4
B - ENVIRONMENTAL BACKGROUND PEAK

927. 12.5 U-234
16379. 1.8 AM-241fU-237v

EU-155
6237, 3.2 EU-155,

EU-15Ar

4313.,

532.
2568.

456.
3191.
264.

1438.
304.

244.
11126.

162.
4078.
8380.
7953.
1071.

1221.

94.
2364.

2

PB-214X,
TL-208X,
CD-109,
HF-175

4.2 SE-75,EU-1527
CO-57,
EU-154A

27.1 SE-?51CO-57
6.0 U-237,BA-139,

CE-139
24.5 HG-203,SE-75
4.7 SN-113

43.5 RN-222,I-133,
TL-208,NA-22,
ZN-65,RH-106

12,3 KR-85,SR-85
31.5 BI-214A,
1.0 RU-103
2.0

28 .8
3.9

2.7-
7.1

5.5

25.
4.2

CS-137

Y-SS RB-8S
00-60
CO-0
K-40

BI-214C

RB-S8,Y-83

REST AVAILABLE COPY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS

NET AREA
COUNTS

ERROR
%4

NUCLIDES

I
*

58
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WHC-SD-WM-DP-45
REV I

I 4- -01 -04

3 ? -

Alpha Calculation by IN on 04-14-1993 at 14:27:44
Dat $9 1 -inch sount Alpha .ff. : .2941
Sasple size : 4.722 9 Dilutiong :

dout S 1

37496
-- --- - 0.9 : 2.43211-03 uCI/g alpha

5YI roo

L-

, (

$41,aI No. Snpg* Pomi Gal. li. sa*ui0 P1ovIy

E 8606.-12831 H&RWC 4-12-93 13: 0 25
DeterminalIon M.IhowtSandotd RAj .Un41 C,.g11191 C uns

AT-SOLDS LA-508-101 uCi/CV PC41G 0
sampi. Site Cuslomor 10

G OF SAMPLE 0065WQL
Rnmatls. CSic.1 . Risuits

~fl 4evwn.L 3__ ___

Analysf - I AnAys - 2 Anslysi - 3 Asiy - 4 Aalyst - 5

fts Witrs Mrs H's

Do Tm Compeed Lab U Mgr

j 9/ ' - v- Z4 eal& ' Zt

GO



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS

RADIONUCLIDEAm-241 HALF LIFE_432 Yr TIME ZERO (HD)

COUNT TIME 5 MINUTES

DETECTOR NO. _ 9 _ _ _

Sc 7

HANFORD DATE (HD) WHEN COUNTED__/_/2___

BKG. _0. 5 C/M

STANDARD
ID

SIZE DATE '; C

/4)/75

36B40A8 1 04/03/90

36B40B7 1 04/03/90

3FB40C7 1 04/03/90

36B40A3 2 04/03/90

26B40B3 2 04/03/90

36B40C3 2 04/03/90

OUNTS COUNTS # COUNTS @ COUNTS 1
0 DEG. 90 DEG. 180 DEG. £70 DEG.

___ 9c9CA 9C2 '-'

6Z12

_O

-23Q 7t 9 21f 4L4f2

3O23 _7

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

USING PROCEDURE LG-508-002

9
TIME ZERO DATE (HD):

DATE COUNTED (HD):

Ar-241
157784

5
1

CALIBRATED BY: RA JONES

15897

HD 0 = 09/25/44

STANDARD
ID

3SB40AS

-JS 4 0B7

3SB40 C7

76B40A2

£EB40B3

SIZE DATE

1 2 /03/90

1 04/03/90

1 04/03/90

(04/03/90

S04 /03/90

TIME COUNTS 7 COUNTS @
0 DEG. 90 DEG.

159636

230125

63232

115406

36B40C3 2 04/02/90

COUNTS @
270 DEG.

COUNTS B
180 DEG.

90124

157844

233443

63975

115536

159606

64299

115701

164159

158346

234954

64099

11665 61

WHC-SD-WM.DP-0 45
REV-i

16, ' --5 E 16 3643



Lf'- 3-)

STANDARD
ID

36940A8

36B4027

36B40C7

AVERAGE,

STANDARD
ID

36B40A3

36840B3

36B40C3

AVERAGE,

STANDARD
ID

36B40R6

b36B40B6

36240C5

AVERAGE,

WHC-SD-WM-DP-045
REV1

SIZE

1"

STD
VALUE

AVE
CPM

60570 18134

1" 109900 31771

1" 159700 46471

1" = :.2941 +/- CS5%

STD
VALUE

AVE
CPM

61800 12779

" 110700 23149

2" 161400 32427

2" = 0.2062 +/- @95%

STD
VALUE

5"

AVE
CPM

59470

5" 1019800

5 " 160100

5" =

-1

-1

-1

-0. 00(:)0 +- 95%

DECAY
CORR

1.00

1. 00

1. c):

0. 0108

DECAY
CORR

1. (:C

1. 00

0. u083

DECAY
'CORR

1. Q0

1. 00

1. C)'

0. c)(:)()

DECAY CORR
CPM

18193

31873

46620

3.67 %

DECAY CORR
CPM

12820

23224

32531

4. 03 %

DECAY CORR
CPM

-1

-1

-1

-99.92 %

EFFICIENCY

0. 3004

0. 2910

u. 2919

ON C)4/03/90

EFFICIENCY

0. 2074

. a98

0. 2016

ON 04/03/90

EFFICIENCY

-0.,

-Q. 0000

ON 04/03/90

NEW EFFS FOR DET

COMPARISON TO 1988

1" = 1.05 HIGHER NOW

2" = 1.13 HIGHER NOW

SCMQA

" =l 0. 2792

0. 1833

BES T AVAILABLE COPY

A ''5 4

49-1 ~/

(%\<oC+/ &{

ics' iB-1

-- D.3 Oo

23-<~

A - 27 3
~5 .~ ~

62

9 Am-241 11 = 0. 2941 " =.

51" =

90

0. 2063

-0. 0000

ZL TLur

41



WHC-8D-WM-DP-045
REVI

fl666.- a2/7a
i - \o -4 i

?577" LAj + -/

C. >o c

M iP-5(4 Z- 6-4
>Ctoz

"+ -2 ?.,316

;/700g
g COt/k

(7I
;06e

63

C

73
Serial No. Semple Point ,ar? Tine Issued Priority

E 8606.-2172 H&RWC ' 4-12-93 12:57 25
-Deteninnon ,MIhod/Standard Units Ciarge Code Reruns

GEA-SOIL LA-548-121 .C4/gWETwt PC41G 0
i;W!2 jC uam.r 5o

- G OF SAMPLE 0065WQL
Remars. Calculalgons, fssults:

0 X.,+2 I t *,4 l

Awilyst - I Aiyst - Aaaly.t - 3 AMiyt - 4 AnAlyst - 5

Dame Time Compiad mpr
His H c

& l sc

&



WHC-SD-WM-DP-.4
REV 1

A; S~

.3 7Y),
>'f~

Serial No Sample Point Date Time issued Pt rity

. 5336.-3336 SHIFT STDS0 4- 1-93. 055 26
Deteminaiin Metod, Standard Result Umts Charge Code Aeruns

Pu239/40 LA-503-156 uCi/L ZTD 0
Sample Size Customer 10

100-10-200,,f .
Remaris. Calculations Results

SPIKE :b M
3PI' E VOL. jw LJ

_ D ADJ -
'2W 'G03 MLJ

Ank-y" I ays I Analyst 5

MrsH'i s *His H"s

Dale i mpieed tao Unt Mg,

5.6100-6 t P-iC-831
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A 1.. r 1 I 7 9
F&d> 3.i

DATA; rDU T l I T

SAMP:

Fi l TA: h- p, ,PC

Counted on; 1:70W ,

'e te - i/R yg ' Lrw r nltrimoeri
co"Me L5n

i I 1 -

WHC-SD-WMD
REVI

P-045

/j-1

-4.-

F 1K i ' 1 NA iY .

reak :..r

Initia.l F-&
04,2771 164W77
FOA1756 3060536

FEAK MSU.TS

Feak AEA

Cm213
2FU236 0,0075
AM741

" P2I L4
PI24,

5,7 6 ,7 6 - OT70

51.4.4 , 3.6 - 0 2:

DETECI OR
Ene rsv ( MEV = Y :

Enere r:nse (MeV
Eff ic ec'(--

Cf L I B P A TI OH
+ .0,0047*Chanwj

rI. 74 Tii ,

01950 CPM/DPM

TOTAL COUNT DATA:

I em
Row opectrum
Smoothed
composi te Pi t

R ±1Iuals

BEST AVAILABLE COPY

66

& F N E R A L

IT D

3

1 nj 0il
6c a .

A7!/ U

lit.-toi t

Fina:1

67.0

In

>1 .

F W i-I

.non 0 10
ioio in 30
.000 4.61

FPHM
'jo4

0,05

2,.,n;

676

1,3

Il-'1.

5,,,

To ta)
Eli -3F
50 2.37: *'

7. grev

1 3 , *.4

£ '9

Te



SPECTRUM SP7782.SFC
1 LEGEND: RAW ... . MODELED FEAKS a I,? ., i PfiL :

WHC-SD-WM-DP-0 45
REVI

BEST AVAILABLE COPY

.1

1.

67

1 a-, -



Rew Dat Dump fr .

11
21
31
41
51
51
71

91
101
111
121
131
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151
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4?1
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BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REVI

BEST /\I^ '.E CO?'

APC GSOM T.YStWVS 5016 (834-7)
COUNEttONAPCN2

S f0 VAL UE: 9 530 D/M
TIME ZEPO: 0/99

KG: .10

TOVA Y'S OA It: 08/20/.2
DECAY COfl'W: 2.57 YEARS

NCW SID VALUE: 98127

COUN7S CNVT TIME

242703
243638

243386
243764
244275
244108
244275
243645
243015
244057

243516
243510
243627
243690
243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801

48693
48692
48715
48728
48770
48883

306
309
308
309
310
310

310
309
307
310
308
308
309
309
309
311

CORP CIM

48837
49026
48975
49052
49155
4912f

49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999

0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.49394
0.4996
0.4997
0.5002
0.5013

16 T)7ALS AVG AVG
MAX 0.5073
M1 0.4977 48735 309 94 049

69
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G E N E , AL S L N L H r N E F G Y - I I.
Rev. '10

.. A . OWHC-SD-WM-DP-045IVITA REDLUCT I N rFro FO
REVI

SANFLIE
E. 6606 - - -76

Fi : i. SI 6321 .SF C

Counted oT- 4/2/TdU n12

et e to r,/Gqo me I. I rIloi Ii. .J.

Couin Illt v ti "l?. , 0 C:

F E IK 'A LYSIS

Feek he i ih K
Ini i2L F1 iniA
4342 t ? 0 4423.8

7c9,S 10 1687
6626.4 6687<i

1: ,3 13i i

Peak fente

In It ia F.;rlt
362 114 SS ,114

303.740 30I5 740
230,406 230 406

22.672 6

20

70

F 4Hii
A F I.l 3.1 l P

C, I 47
0 J2(' i j

.7. ,

FEfAK RESUL i

ID I:otope
1 C0244

Cm243
2 Fu238

(AiT, 4 1
3 Fu239

r'u 2 4 0,
U I

AEA
Fract., E

0.0850 a

05434 5

0 00 10 4

F.
796

*493,
.480

14
.14 4

1,1)

Cwntr

0 1, .

2<309

5.164
3<164
45138

ji j
U .1 tI

3.003
-0,010

-0.021
- , U

.,12

Fl-i H Mi
0.

0<0::

Rcte c/u
* I7ti

17-2O

17-f ..

419.1 C 13 - ~.

0 4A0E--)4
6i- <.. F ' r-53

E r. rg ( Mi V
DETECTOR Ut.LI ERfi N

i -= 4,081 + (0,0047 )AChdnnteL
EnAerse ranSl (MCl); ;

Effici nc .
. 1 1 1 M 4

19?o C~PM/YPM

TO rAL (HiNT DATA

I te I
r$ wZCw metu 'IT

S, FI o L It h L 'd
CT P o0 0 fit

,0': JuLIa

Tc .a I
112661.0
11266o,0y
11297>,8

-5 0

10 2. 7

BEST AVAILABLE COPY
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1 LEaEND
SPECTRUM SD6:1, I C

RA W .z . MODEL.E FFAKS = 1,2' , , r T(:

4
4

WHC-SD-WM-DP-045
REVI

Y-1

1..

.1

1

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV I

BEST AVAILABLE COPY

74

APC GEOMETRY STD 5816 (83-17)
COUNTED ON APC # 3

STD VALUE..: .98530 DIM
TIME ZERO: 01/29/90

8KG:..
TODA Y'S DATE: 08/19/92
DECAY CORR'N: 2.554 YEARS

NEW ST0 VALUE:. 98127

COUNTS CNT TIME C/M COINC CORR CORR CIM GEOM

242920 5 48575 307 48882 0.4981
242932 5 48577 307 48884 0.4982
242052 5 48401 305 48706 0.4964
243038 5 48599 307 48906 0.4984
242907 5 48572 307 48879 0.4981
242795 5 48550 306 48856 0.4979
243214 5 48634 307 48941 0.4988
243707 5 48732 309 49041 0.4998
242647 5 48520 306 48826 0.4976
241653 5 48322 304 48625 0.4955

FOR 10 TRIALS AVG AVG AVG AVG
MAX 0.4998
MIN 0.4955 48548 306 48855 0.4979



WHC-SD-WM-DP-045
REVi

1 2 3 4 5 6 7 S .TTIPTTPQ TT

JUPAE J 3. 2 3 3 4  42 4 4 11 .2 1.3 1.4
SCT/SHIFT Np W/ ILO /5/ l14 I /' 151 ]a ,2

95A6 /6(1 Pu U 9 3/

DATE Am ;m ;7 7/ 170c, 7C3 1 7 4
/m C ) o 37c 67 Ijfl 3-72 ? , 1 no 1 V

017

JUP!% .AAK '4__I34'2 ~ . .j2 :4 ij12..Zj 4

SCT/SHIFT Np 2/a~// S 1 6' l __ __ __

CA! /4 Pu )/ V t; z ; ;; 3W~r
DATE Am / - h 0 703 2

JP AEA PA -1 - 2 3 .4 43 4 1 1 14JUP EA# .1 [34 22: 4.4 1 43I 1. 1 1 1.2 1 .3 .

SCT/SHIFT Np i- Z5 3
I J Pu c/ 7a

DATE Am Ic <_

&-2u< cm -43'3? ~c 7C 36A 77c ~/ __ ____

JUP. AE . 4 3' .4: V.. 1. 2 1.11 2.4

SCT/SHIFT IN j 9 5 /u

Pu -7 7;,f

DATE A/ U 9
/- 1 3 Cm - Z 7 { /

JUP AEA . p2 1. 1.3 1.4

SCT/SHIFT Np ./ --I I / " 4 01 1 :-11 15":
/, IC - .319 2 i 2?O .j *2%

DATE Am 1)3( 11C A A9 7 3- _ _ _C

IJUP AEA 0 PK 31 2 3.4 1 4.1 4.2 4.3 4.4 1.1 1.2 1.3 j 1.4

SCT/SHIFT N, G I i S I '6 1I C/ w I I

DATE Am /7 ,0U - "2 c5
Cm )(/ 3 (c

peak must be at ch
peak must be at ch
peak must be at ch
peak must be at ch

150 +/- 10
229 +/- 10
300 +/- 10
368 +/- 10

(3.2
(3.2
(3.2
(3.2

4.4) or ch 80
4.4) or ch 113
4.4) or ch 139
4.4) or ch 160

BEST AVAILABLE COPY

128? #

NOTE: Np
Pu
Am
Cm

(fllNp)

( 9Pu)

(241 Am)
("Cm)

+/-

+/-

+/-

+/-

10
10
10
10

(3.
(3.
(3.
(3.

1,
1,
1,
1,

1.1
Li1
1.1
1.1

1.4)
1.4)
1.4)
1.4)
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S:33.-4 2 SHIFT 4- 93 :
Dererminarion Methoa Sanoaro Pesu Unis Charge Code ReunS

A m24L LA-503-156 uCiL TD 0

-mple Size Customsr 10

13)0-10- 1ML-
Remarks. Calculations Pesuils -4~sA.~.. 2 .r~P-E

SPIKW VOL. \

H 03 ML

A y,$I -I AnatySt 2 Analys. -A nls

Date

.'0.- Ps H0s 3s

54 -68W.-M, p A-1 831,
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WHC-SD-WM-DP-045
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S-5336-4822

File ID: SD8996.SPC

Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

?4, 4 .t-

Peak height
Initial Final
1055.4 1113.6
780.5 880.0
19.8 20.3

Peak center
Initial Final

297.078 297.078
254.717 254.717
27.325 27.325

FWHM
Initial Final
40.000 39.448
32.000 16.151
16.000 2.965

PEAK RESULTS

Reak
ID Isotope
1 Th228

Am241
2 Am243
3 U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.6550 5.430 5.456 -0.026

5.480 5.456 0.024
0.3438 5.234 5.257 -0.023
0.0012 4.200 4.188 0.012

FWHM
0.19

0.08
0.01

Count Activity
Rate c/m d/m uCi/ea
90.39 691.51 0.311E-03

0.235E-03
47.44 2342.54 0.106E-02
0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel

Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65887.0
65887.0
68997.0
-3110.0

% Recovery
100.000
100.000
104.720
-4.720

Analyzed by:

78

Peak
ID
1
2
3

Tau
Initial
20.000
16.000
8.000

Final
2.178
1.342
9.693



SPECTRUM S08996.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
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.2..
... 2.

1..
1...
21....
.2 .1.....
... 21 ....

.2...
.......2.

.2.......

12.
.2..
1... .2.

.2.

... .2.
.2.

.1
1

.............................

............................ I
..............................1....
... . . ....... 1

I

3.

5399.5

WHC-SD-WM-DP-045
REVI

.

...... . .

............ . .

............ . .



WHC-SD-WM-DP-o45
REV1

Raw Data Dump for AEA Spectrum:
0.
0.

14.
12.
0.

13.
6.

14.
9.

29.
13.
28.
46.
55.
65.
75.
77.

117.
182.
197.
298.

-352.
433.
542.
637.
683.
597.
416.
444 .

. 1

199.
7.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.

21.
16.
1.

13.
13.
14.
4.

18.
19.
34.
41.
46.
67.
95.
92.

132.
166.

-239.
283.
380.
437.
523.

0.
0.

26.
10.
2.
6.

12.
12.
1.
9.

18.
32.
33.
55.
55.
95.
84.

130.
187.
228.
288.
366.
454.
552.

_Q62. r"^620.
Q6UPZ688.
585. 544.
397. 406.
511. 471.
482. 551.
528. 501.
149. 120.

7. 5.
0. 0.
1. 0.
1. 1.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0 .

19.
7.
1.
7.

10.
9.

12.
7.

30.
37.
42.
50.
72.
93.

111.
141.
168.
237.
304.-
347.
474.
528.
640.
676.
480.
419.
438.
521.
482.

94.
1.
1.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.

11 0. 0.

SP:SD8996.SPC
0. 0.
7. 8.

29. 32.
4. 1.
2. 2.
8. 7.
9. 7.
9. 11.

15. 14.
11. 27.
20. 24.
33. 43.
40. 46.
61. 48.
86. 65.
85. 104.

114. 101.
146. 145.
168. 182.
235. 262.
319. 291.
352. 392.
442. 504.
553. 582.
673. 649.
687. 704.
516. 417.
419. 441.
491. 499.
509. 542.
521. 448.
83. 60.
1. 1.
0. 0.
3. 1.
1. 2.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
9.

24.
0.
5.
7.
5.

13.
17.
18.
29.
21.
53.
61.
77.
96.

116.
151.
198.
241.
312.
353.
499.
593.
678.
649.
374.
417.
487.
552.
405.

42.
0.
4.
1.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.

0.
10.
22.
3.
8.
6.
8.
8.

25.
20.
23.
41.
39.
60.
87.
97.

135.
165.
197.
234.
334.
404.
497.
602.
626.
713.
397.
433.
517.
566.
345.

33.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
17.
10.
6.

12.
7.
7.
7.

13.
26.
33.
39.
55.
58.
78.
91.

108.
143.
216.
265.
296.
435.
494.
622.
636.
634.
384.
396.
533.
470.
302.

30.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
10.
24.
3.

13.
12.
5.
5.

17.
26.
17.
40.
46.
60.
68.

116.
119.
192.
204.
275.
367.
436.
519.
571.
704.
627.
357.
425.
555.
515.
254.

26.
0.
0.
2.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
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WHC-SD-WM-DP. 045
REVi

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E8606-4822 H&RWC/AM

File ID: SD3314.SPC

Counted on: 4/21/93 @22: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

q-z 4

Peak height
Initial Final

36.6 37.5
2104.0 2099.7
1894.6 1914.0

4.6 3.2

Peak center
Initial Final

364.110 364.110
303.782 303.782
258.339 258.339
154.013 154.013

FWHM
Initial Final
24.000 20.304
24.000 19.273
24.000 16.702
24.000 339.199

Tau
Initial Final
12.000 4.450
12.000 7.614
12.000 6.269
12.000 17.064

PEAK RESULTS

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Am243
4 Np237

Np237

AEA
Fract. Exp.
0.0119 5.756

5.786
0.5238 5.499

5.480
0.4604 5.234
0.0039 4.640

4.781

Peak Centroid
Obs.

5.768
5.768
5.478
5.478
5.260
4.759
4.759

Diff.
-0.012
0.018
0.021
0.002

-0.026
-0.119
0.022

FWHM
0.10

0.09

0.08
1.63

Count Activity
Rate c/m d/m uCi/ea

1.11 5.61 0.253E-05
0.339E-05

48.84 336.81 0.152E-03
0.116E-03

42.93 1937.97 0.873E-03
0.36 30.02 0.135E-04

0.933E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46548.0
46547.7
46621.9

-74.2

% Recovery
100.000
99.999
100.159
-0.159

Analyzed by:

Peak
ID
1
2
3
4

VR
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SPECTRUM SD3314.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHO-SD-WM-DP-045
REVI

..3.

.3.

.2

7708.9

........................ 3.

................................. 3

..

................2..

.......................................2 .

............................... 2

.3

3

2..
..3

pi

.. 2



Raw Data Dump for AEA Spectrum:

611

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
2.
4.
1.
3.
3.
3.:
7.

14.
29.
98.

271.
840.
839.
152.
141.
511.

1149.
489.

50.
3.
4.

14.
14.
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
4.
2.
4.
1.
2.
6.

13.
36.
86.

281.
845.
821.
117.
149.
591.

1163.
460.

38.
2.
4.
9.

18.
11.
0.
1.
0.
0.
0.
1.
0.
0.
1.
2.
1.
0.

0. 0.

0.
0.
2.
2.
1.
0.
0.
2.
1.
0.
2.
0.
1.
1.
1.
2.
0.
2.
5.
3.
8.

12.
42.

103.
336.
957.
668.
113.
167.
673.

1174.
360.

24.
2.
2.

12.
21.

6.
0.
0.
0.
0.
2.
3.
0.
0.
0.
0.
1.

0.
0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
1.
1.
1.
4.
2.
0.
2.
2.
6.
3.

20.
48.

128.
371.
991.
567.

82.
196.
703.

1110.
277.

16.
1.
9.

15.
18.
8.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.

SP:SD3314.SPC
0.
0.
0.
1.
0.
2.
4.
1.
0.
1.
2.
1.
4.
2.
3.
3.
0.
2.
0.
3.
6.

13.
50.

140.
438.

1013.
492.
108.
226.
810.

1045.
219.
9.
4.
4.

15.
20.
3.
0.
0.
0.
0.
2.
2.
1.
0.
0.
1.
0.

0. 1.
1. 0.
1. 0.
1. 0.
0. 1.
2. 2.
2. 1.
0. 2.
0. 3.
0. 1.
2. 0.
0. 1.
2. 1.
1. 0.
0. 0.
3. 1.
2. 3.
1. 1.
2. 3.
4. 2.
5.. 10.

14. 15.
57. 56.

158. 142.
476. 556.

1062. 06t4
398. 319.
108. 100.
282. 290.
845. 962.

1045. 893.
158. 133.

6. 7.
2. 3.
4. 6.

16. 25.
16. 23.

3. 5.
0. 1.
0. 0.
0. 0.
1. 0.
1. 0.
1. 0.
1. 0.
0. 0.
1. 1.
1. 1.
1. 0.

WHC-SD-WM-DP-045
REV1

0.
1.
0.
1.
1.
1.
0.
1.
1.
1.
0.
1.
1.
2.
1.
0.
1.
3.
3.
2.

10..
17.
78.

201.
646.

1019.
282.
121.
340.
1003.
774.
94.
2.
3.
8.

18.
17.
2.
0.
0.
0.
2.
0.
1.
0.
0.
0.
1.
0.

1.
1.
0.
1.
1.
2.
2.
1.
3.
2.
0.
2.
0.
2.
2.
2.
2.
0.
2.
5.
7.

22.
68.

182.
653.
1034.

231.
123.
418.

1081.
724.

57.
3.
7.

10.
22.
9.
1.
0.
0.
2.
0.
0.
1.
0.
0.
1.
1.
0.

0.
2.
0.
1.
0.
0.
1.
2.
0.
2.
1.
0.
2.
1.
1.
1.
1.
1.
2.
5.
8.

30.
85.
240.
755.
956.
173.
115.
437.
1070.
596.
59.
6.
5.
8.

18.
15.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0. 0. 0. 0. 0. 0. 0. 0.
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WHC-SD-WM-DP-045
REV 1

BEST AVAILABLE COpy

85

APC GEOMETRY SIC 503 103-7).
COUNTED ON APC Il

SiT VALUE... 98530 0/M
TIME ZElo: 07/29/90

BKG: 10
TODAY'S DATE: 08/18/92
DECA Y COPA'N: . 2.552 YEAhS

N6/WSTb VAt.UE: 98127

COUNTS CNT TIME C/M COINC CORR COUP C/Al GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

r m TRIALs AVG AV AVG AVG
MAX 0.5020,
MIN 0.4987 48754 309 49063 0500



WHC-SD-WM-DP-045
REV1

1 2 3 4 5 6 7 8 JUPITER II

J_______ AJAPKJ .1.l 3.21] z.1 34 .. .Jj__ : 1.3! 1.4

SCT/SHIFT Np ? ; 7 -Y

/ / 4- PuJ 7 79nnpP R W?2/us 7/__ _ __

DATE Am 377 c oo J' c TWY F

c/~I~< cm /03-7 G -(, 376-6370 cg- ~ ____

_... C -. ...
JUP AEA _ PK 3. 1 3. 3 334 4 4 2 4 4 I 1.2 1.3 1.4

SCT/SHIFT Np / l / / i52 /

Pu

DATE Am ;3 Q Z . o-C3 '

c 16- 36

JP A'E # 4 " 4 412 1.2 3 .

SCT/SHIFT Nop3 L l

Pu y

DATE Am 3C3 z

Cm Q 7 3-76 A/ F. -7c

JUP AEA# PK 3 3 3.4 .1 24 3 4.4 2 . 4

SCT/SHIFT Np

5 PU

DATE Am

SCT/SHIFT Np -f -1 rc 1 5 i 5z !;

DATE Am A7 L?

'\ cm .7 > T7 A- ci -37/

JUP AEA P .3 1 3 2 3 3 3.4 4.l 4.2 4.3 4.4 1.7 1..2 1 1.4

SCT/SHIFT N. - - ,

Pu '
DATE Am /t37 3! cI 3L k Y

61-L.-q3 Cm /(/ 2 7 'c

NOTE: Np ( 'Np) peak must be at ch
Pu (" 9Pu) peak must be at ch
Am ("Am) peak must be at ch
Cm (2 Cm) peak must be at ch

150 +/- 10
229 +/- 10
300 +/- 10
368 +/- 10

BEST AVAILABLE COPY

DET #

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or

or
or

ch 80
ch 113

ch 139
ch 160

+/-
+/-
+/-

10
10
10
10

(3.
(3.
(3.
(3.

1,
1,
1,
1,

1.1 -

1.1 -

1.1 -

1.1 -

1
1
1
1

4)
4)
4)
4)
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WHO-SD-WM-DP-045
REV 1

Serial No. Sample Point

wa I- V% i I a I
DF7 . Time Issued Prionly

4-12-93 13: 0 18

-

-

5.: 7 A?666 -32o,
Sr Calculation by YR on 04-24-1993 at 18:38:59
Det 112 1 -inch mount Sr eff .4993 Y eff: .5501

Saimple aie : .1 aL Dilution 10 hethod : 4

NOuAt S I Decay time 9.08 hrs

5027
--------- - 9.0 1.61511+02 Ci/L strontium
10

Iount 12 Decay tile : 9.08 bra

5202
----------- -

10
:.0 1.67231+02 uCi/L strentin

/,Y3A X/O Z ell

K

87

all '

Delismnmon MIh"odslandatd Result Units Carge Code Reruns

Sr89/90 LA-223-1O1 uCi/VO VOGEL
Sample Size I Cuslomer 10

100 A4lr- IN1 0065WQL
Renars. Calculaions. Resulis

SEP DATE= q-s
SEP TIME- o7oo

..

nalyi . I Analyst 3 Analyst . 4 Analyst - 5

His His HIS

2 Tnm d Completed LA7

q

-



WHC-SD-WM-DP-045
REVI

Det 12 Sr/Y-90 rat ios

1" SrY-9S EFF

0.5162

2" SrY-90 EFF

0. 4476

1" Sr-90 EFF

0. 4912

2" Sr-90 EFF

0. 4233

1" Y-90 EFF

0. 5412

2" Y-9o EFF

0. 4719

Esr = .4912/.5162 =

Ey = .5412/.5162 =

Esr = .42'33/.4476 =

= .4719/.4476 =

05/11/92

0.9516

1.0484

0. 9457

I",

1'"

RATIOS GENERATED USING
PROCEDURE LQ-508-005.

DATA IN LAD N
RHO-05A-NB-47,

2" PAGES 32-36.

OTEBOOK
VOL 5:

1. 0543 , 2"

Det 12 CALCULATED Sr AND Y-SO EFFs

1" SrY-90 EFF

o. 5247

2" SrY-90 EFF

). 442

1" Sr-90 EFF

0. 4993

2" Sr-90 EFF

0. 4180

1" Y-90 EFF

':. ss:'±

2' Y-9O EFF

0. 4660

BEST AVAILABLE COPY

88
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WHO-SD-WM-DP.045
REV I

g~1t-

89

Serial No Sample Point Date Time Issued Proty

S 5336.-9374 SHIFT STD'S 4- 1-93 0:55 23
Oetermwnaifon MethodSlandard Result Units Charge Code Reruns

Sr90 LA-223-101 uci/L STD 0
Sample Size Customer 10

5Q MF#4 MT100
Remarks. Caicualions Results

S374 BE25-2

STDl 975 1- \ RESULT
STD VAL 2. q 4' %REC #4.3'

Aniass A lyt-3 Analyst - 4 1Analyst

Cae Tint Comoleed Lab Unit Mgr

546800-061 -i7083



WHC-SD-WM-DP-045
REV I

// / -v 3 v

3 &3~a 9
IC)3z~ c9~~-

-

/0

/c 35i

Sr Calculation by YR on 04-24-1993 at 18:35:37
Det I11 1 -inch mount Sr eff .4899 T eff .5469

Saple size : .1 aL Dilution 20 dethod 4

dount I I Decay time : 9.15 hrs

353729
----------- - 20.0 : 2.33901+04 uCi/L strontium

10

dount 8 2 Decay time : 9.75 hrs

376095
---------- - 20.0 : 2.48701+04 uCi/L strontium

&-F f7Y

Li.4

20
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WHG-SD-WM-DP-045
REVI

K AREA BASINS

CUSTOMER ID NUMBER 066WQL

91
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WHO-SD-WM-DP.o4 5REV 1

Seal No Sample Pont Dat, Time lsued Pritily

E 8607.-uCI1-&RWC 4-12-9 12:Sa 2-

oeterminatlon MeMod/Standard Result Units Charge Code Reruns

APPr,/(:TR LA-S1,- 151 N(:NE PC41G 0

Sample Size ustomer ID
(JU6bWQL

Rmartis. Calculations. ReSults

Sampte t' Tank I?
Cilor and Est Vt.?
Clarity?

UTR or CPK 
s

Anay s. I Analyst - 2 Analyst 3 AnalysI - 4 AnalySt 5

HIS Mrs His Mrs His

Dale Teme Completed Lab Unit Mgf

- ' 54-6S0.4I1t to .3)

Serial No Sample Point Dat Time Issued Pruofty

E 8607.-4461 H&RWC 4-12-93 12:58 25
Deiermnaon MethodiStandard Result Unis Charge Code Reruns

U-SOIL LA-925-107 G/G PC41G 0
Sample Size Customer 10

G OF SAMPLE Ia 0066WQ L
Remarks. CJaculaions. Rellts -

A- lst Analyst - 2 Analysi .3 Analyst . 4 Anlyl -5

HIS HIS . Hs HIs

Oate Tints Completed Lab Unit Mgr

54-68061 -10.831



WHC-SD-WM-DP-045
REV 1

'I

Senai No. Sample Point Date Time Issued Prionty

S 5340-9267 SH:F~ £TPYE 4- 1-93 0:57 20
Oetermitnation Method/Standard SesuIr units Charge Coda Reruns

Sample Siea Customer 10

Remars. Cacuattons. Results:

4/7

nls 1 t 2 Analyst - Analyst - 4 Analyst - 5

H's irs Mrs s Hrs

Date Time Comptneed Lab Unit I

so-esao"-I R-1o-wl

-3

BEST AVAILABLE C'PY

93

/ 1



WHC-SD-WM-DP-045
REV I

4'-s-/
Serial No. Sample Poi Oate Time IlUed PriorIty

E b!01.-2162 EN4 STD- - - -- 03 1:30 25

Determinalion Method/Standard Result Unts Charge Code Reruns

CEA-LIQ LA-54,-121 uCi/L B4E5C 

Sample Size Customer ID

500 ML ;7,

Remarks, Calculateons, Results:

45/ ENVSTD c -/
EDP E345 / CS137/-(
EDP E346 / CObO 3 -
EDP E349 / AM241 -

Analya 1 Analyst - 3 Analyst - 4 Anelyat -5

Cats Time Completed UO Uni Mgr

U50416(R-tO4831

B ST AVAILABLE COPY

94



G M M A S P E C T R U M A N L Y S6I *

414:

CANBERRA SF'ECTRAN-F V?!.06 SOFTWARE
WHC-SD-WM-DP-045

24-APR-9322:I1046 REVI

A N A L Y S I S F A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 10
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 81
SPECTRUM SIZE: ,096 CHANNELS -

ORDER OF SMOOHING FUNCTION: 5
NUMBER OF BACKGROUNID CHANNELS: I ON EACH SIDE OF PEAK
PEAK CONFICtENCE FACTOR Wi
IDENTIFICATION ENERGY WINDOW: +- 1.30 KFU
ERROR 0.q0O1ATIONH 1,?6 SI OMA ONCERTAC(IUY

ENVIRONMENTAL BACK6ROUND SUBTRACTED
LLD CALCULA rION PERFORMED
MEASURED ENERGY DIFERENC:lIS LXSTED
MULTIPl.ET ANALYSTS PERFORH'E D

SPECTRAL DATA REAL DXREC7L.Y FiRM MULTICHAiKNEL iAALYER ANO
ANALYZE0 BY" R

SAMPLE DESCRIPT]ON: ESi-v'-7162 EN'2/STD
GEOMETRY DESCRIPTION: 200 MLi LIl
SAMPLE SIZE; 5. OOO-01 LI / C>Ei S F, S
STfiNDARD SIZ:: 1:0000E+0t ;A
ANALYSIS LIBRARY FILE: ANL00

COLLEK STAHTjn (N .: -APR-3 AT 2 1 ;2 g:_

* LE. ARgT~i. 3Qg lcnn
I r-1 | M: . m a :rflfC 2

DEAD TIME;

TO 0 DAYS! .. 3000 HOUR B;EFORE 'i I A. Lr

E E7GY CAL I BRATiN FErFORME':l 76-M11R
EFFICIENCY !;LISALIBRiA ilN FFRF'RMED 1-,r-F

ELST AVAILABLE COPY
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24-APR-?322:[0:16

P F A K A N A L Y S I WHC-SD-WM-DP-045
REVI

PK CENTROIDf
CHANNEL

1 96.68

ENER(Y FWHM BACKOND NET AREA
KEY

48.31 1.00
1322.77 661.40 j.192B

2B

5B

661.44
2345.24 1172.78
2663.52 1331 .98
2920>1: 1460.4

1460.67

1 .84
1 .98
.1.86

CO U NT 3

1265.
1479.

1053.
224,
104,

C0llNTS
ERROR

.4

NUCLIDES

065. 11.7 U-23.4
22010.

1 T?.
31246.
291 95

806,
767.

1<4 CS-137
AS
1.2 CO--6
1 12 C0- 6
3.0 K-0

1.7

ERROR GUOVATION AT 1.96 S3 T iMA
PEAK CONFIDENCE LEVEL AT S3.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECY STARTED ON
BACKGROUND LIVE TIME; 60000.

22-JUi.-92
SFCONDS

FEL BK0014

AT 14:00!00

BEST AVAILABLE COPY

96



24-APR--322 10: 6

SAMPLE E8301-2162 ENV/STD WHC-SD-WM-DP-045
DATA COLLECTED ON 24-APR-93 AT 21.:20;16 REV I
DECAYtzD TO 0. DAYSi 0.0000 HOURS BEFORE fHF ST iRT OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

SURED ERROR CORRECTED Ii

ENERGY COMFiRISON
(KEI)

EXPECT D. F FRROR

AC-228
AC-223fl
AC- 2 2 8B
AG-C8 m1
AG0-110M
AM-24 1
AM-243
AN-243A
AH-243B

AR-41
AU-1.98
Au - 1 338BA-133

RA-139
BA -140

EA-141
SE- 7
E,.- 2 07

:5 - 14

Bi- 14B
31-2 14C

17-,

. 7,

.D-RtZ4

-1S3

;It

'--Sm

LLDK4.28E-04
LLD-4 .28E-04
LLD<4, .57E-04
LLD<7.31E-)5
LLD<3 >36E-04

LLDfl .46E-04
LLD<1.31E-04
LLl-<l,~UE-04
LLD2.30E-03
L LDr'' 9 SE-05
LI.fDKS . OE-05
LLD,:9.66E-015
LLD- 2. 36E-0'4
LL'<2.940-04
LLD-: 2 12E-04
LLD<6.62E-04
LL33< *.42E-OS
LLDK 731E-:4
LLD i.?1E-IA
LLL.'. 717-04
LLI-K .37E-04
LL E 7 E- 0

LLD -30E-'

-I

LLD 7i6 41 -0 

LL 1,9- 

LLD 4,4l0

LL
1

L L

L''.7

-L

L L

LL

'i _2

r

L L1'4 ?7E-04
LL 4.*2SIE-C4
LLD4.57E-0,!
LLD<7.ZIE-03
LL-:i .36 F-04

LLD1 .41E-04
L L) .'l.31F.-- 04
LLD<2 .30E.
LLI'--6.98E-0::
LLER<S.06CC-05

LLD-<2.36-4
LLf -:2 E94-04
LLD<2 .12E-04
LLL6 .62E-04
LLB-O *,42E-CC
LL'-<7< E-
LLD 1.7E-&
LLD 171E-04LLr . 7 -4

LLD . -

LL'1 54--3
LL))' .71EF-04
LL D: 3 37E--03

LL D 'S Z1 -

LLD j) 9E0

L L; D L 2 E -EL. C- I

NUCLIDE

MEA

91 1

91.1

433
6j7

31
-4
74
43

411

163
537
190
477

- 7

40:'

O 4'

----

C-
0

-J

co

97
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9PO-dG-INM-aS-OHM
AdOD JOlSVvAv ISMS

C 0 t t

- - r C -,.1 . Co *n (. '

'C' o 14 1
I i-i It

U IL: LL d' Cia
(0 -- S l' C
(N C' (ti C) ('- C

C:4 4 OAC
.-

to

S,

:.

.J

la

'T~

T

W

04

-.- j
-j -1

C7) C 'D co 0 4D ) (9 D
to it; IL me "N W LL W to L'D ' I I -, i i I

s -4 rl 4 cM a" .: c-i -: M
) '0 t -0 '0 -A N N1 -. 1 IN -

.j 2 .. .. J .J .J . -J .J
.. 2-.-2 .. 2.2.

to

(4
-i

.

..J

(D

iL

i

.J

X

C,
to

.J

C)

+

.3-

C4

J

"4

,

_j

'if
,--

-4

-J

C)
+

to..'-

Li

f-i

.J

.J

ID

-i

.2

1
'0

.J

.J2

Lu

'0
I.')

.- I

.j

0

C)
-T

C; C,.

I I

uS

.3

_\

W
(D

..M

_j

I I II1
W
so

.. J
'0

t-

i--

-j

iU

1:--'A

.J

t

(-I

.J1
_

11 1 i- Li tV.: :.

So

tIi ti

( 0 4'

Ci .I
-J .2

'D

.2

-1

-I

Lii

'.4

.- I

.3

-i.

.2

-- C.

--
W.

.2

lu

'o

-1

.- I

r :.f'- jN -a

I i II Ii li i to W W t.. to w

C , r':-

_? CI U CA C

* -j - j .- t $ I. .- 1 .2
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K E -133
Y-3s
Y-91
Y-91 IM
ZN-6'3
ZR-95
ZR-97

TOTAL

LLD4.37E-04
LLD<)4.*19E.-035
LLD<2.7?E-02
LLfl<8.90E-(8
LLD<2.6-4
LLD<1.70E-04
LLD<.91E-05

4.33E-02 +-4.82E-04

narn DE VIAfTTON 014

WHC-SD-WM-DP-045
REVI

BEST AVAiLACLE COPY

LLD<:4,37E-04
LLJC4 .1 9E-o3
LLD<2. 7E-02
LLD<lKB. 90E-0U
LLDJ<2 .06E-04
LLD<1 .70F-04
LLfItS .91E-0 S

4.83E-02 +-4.82E-04

,_ 8.41
18 .6.06
1204.90
335.60

1113, '3

'4 3.- 33
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huo nol.b IWHC-SD-WM-DP-045
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tiiLit -- lrs l 2.0
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! 116 E5 1kLt'- - - 9 ? IE!!L (EY'

WHG-SD-WM-DP-045
li +- REVI

L!: IT t i ti vE

p v I E L S- E
H .- F - E D

HALF-LIFRE; 15
QEAY I1ME ( 1.0 000E+05 M N ,:

EFNICIEN'Y I, ,. 1is -' a + -? 16E-04I

f- E , t 0
;.*v., Cu-E 1..'

c. L E- 0

MINS:
.,AA -] 2..3.1E-L

HALF-L E?
DECAY TIME

".FFILIENCY - 2.852

ENERRY
OL 1 IVI

HALF-L
ELCAY

EFFICIENCY =

I '

r 111 '' E 103

IRE.: 111 & .i
flME , 1, '7801E+0

2.06686E-02 +- 1

0.00YOUE-01

MINE ')
.913E40E-Y5'

0 "0)v*E-01

MIMS.:1
.3'6614E-01)

E NE G .? BEST AVAILABLE COPY
HC 1' L F t F, ,12 '! : 2 0Afl'!'IC i IN ION::2 0.VC000C0E-01
HALF-LU £F' * 1 '' :.

iEAY TIlM' " .:87E8 1E+0 5 HINE,):
FFlUIENCY - 1.723FE-02 (f- 6.099E3E-00

PEAK 11
E.NERGY3

Cj T V IT IY
rCTIYI.I
H A L F - LI F
DELAY TI

EFFICIENCY - 1.

ENEI<L1Y
AU iI I.

aI '*1

.7 32., ',9

UNE S IcMA ) 0 0 0 ( 0E-01
F : II Y1 1;1,

ME ( 4,07891E+05 MINS.);
574303E-02 +4- 5.73 74E-Ot5 ) 10!

I' 08 6 9190

ENE L 3Y

wsi 101
HLV-L

UPFIC[ENuf =

I
fy 0
IFEF

05
9

0.000000E-01



ELFiCIENCY = 1.247290E-02 (4- 8.695036E-05)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG( EFF) 9,202042E+01 - 6.132777E+01*LOG(E) + 1.500303E+01*LOG(E)-2
- 1.634262E+00*LUG(E)-3 + 6.608717E-02*LOG(E)-4

WHC-sD-WM-DP.045
REVI

BEST AVAILAELE COPY
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Seria No. sample Ploit- Time Issuf Prionly
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S
**

**

CANBERRA SPECTRAN-F V2.06 SOFTWARE
WHO-SD-WM-DP-045

222-S COUNTING ROOM WESTINGHOUSE HANFORD REV 1 16--APR-93 115:0: 3J

A N A L Y S IS P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1i
ANALYZED BY: JLA

SAMPLE DESCRIPTION: E9607-2172
GEOMETRY DESCRIPTION: 42B47-A 22(CC LIQ
SAMPLE SIZE: 1.0000E+00 EA CONVERSION FACTOR: 1OOOE-ru
STANDARD SIZE: 1.OOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOC"

COLLECT STARTED ON 14-APR-93 AT 18:36:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

3000. SECONDS
3055. SECONDS
1._0 %

BEST AVAILABLE COPY

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE fHE START OF COLLECt

ENERGY CALIBRATION PERFORMED 24-SEP-
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

104



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y I S

16-APR-93 11:50:35

WHC-8D-WM-DP-045
REVI

PK CENTROID
CHANNEL

1?
2?
3?
4?
3?

53.57
59.92
64.26
73.12
32,34

6? 85.71

7

9??
10?

11C

12C
121?

97.92
113.31
116.01
119.28

145.74

150,08

13 173.30

ENERGY FWHM BACKGND NET AREA
KEV KEV COUNTS COUNTS

26.53
29.70
31.87
36.31
40.91

1.33
1.33
1.33
1 .33
1.33

42.60 1.33

48.70
56.40
57.75
59.33

72.61
73.08
74.78
75,25

2.00
1.06
1.06
1.06

1.09

1.09

86.39 1.11

16273.
17551,
18425.
20209,
22064.

22744,

22916.
19885.
16652.
12738.

?2?5.

9638,

10566,

8984,
5722.

43668.

ERROR

21.6
32.4

j 7

NUCLIDES

H/TE -3

10133. 20,7 TE-115M
1258. 152.3 I-129BI-212>

CE-144
19653. 1,.4 U-233

E"/GK-X7

PU-2 3:
11176. 4.1 U-234

4682.
6662.

123215.

577.
57,

1147.
140,

13383.

53.8
40.1

3
3

2
29

BEST AVA!LABLE COPY
14 210.80 105.14 1.11

15 246.38 122.93 1.15

16N
17N
18
19

20
21
21B
22
23

24
25
26

27
28

29
30

374.86
379.94
496,16
956.27

187.
189.
247,
427.

17
72
82
? o

1133.63 591.59
1323.33 661.45

661 .41
1384.94 692.27
1446.52 723.06

1513.52
1669.56
1746.19

756.56
834.60
872.92

2.13
2. 13
1.22
1.30

1.51
1.59

2.04
1 .72

1 .88
2.30
1.77

1992.27 995.99 1.74
2009.15 1004.44 1.92

2345.98 1172.90 1.95
2548.37 1274.12 2.08

9515.

8739,

21241.
22512.
7778.
9070.

2563.
3432.

1023.
1107.

935,
934.

1007.

1008,
951,

492.
124.

8542.

27401

2017.
1483.
3109,
1061.

869,
21711it.

8 1.

'4, n

898.
136,

1950,

1617.
2325.

9550.
4459.

1

2

1

3.0 AM-2417U-237.
EU-155

3.1 FU-241,W-187r
7.3 TL-209X
6.6 AM-243A
.8 PB-21X0

PB-212 Xr
TL-208X

2.7 CS-136,
EU-1557
E U - 1 5:. A -

TL-21AX,

. 7 PU-241r
EU-155,
EU-155P7
NP-239

1.5 EU-152,CO-57 7
EU-154A

9.4 U-235,RA-226
0.2 8A-141
8.6 EU-154B
6.3 K8-125,

7,. EU- 154C'
0.4 Cq-137

28.
30.2

.4 , 2

12.2
69.7

6.7

EU-154
F-124,I-131,

AG-1020
EU-150D
ZR -95
ZR-95,EU-154
MN-54
EU-154E,

RH-106
.9 EU-154F

5.1 EU-154G?
EU -152

3.Q EU-154r
r"-14Aw.
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31
32B
32B
33
34

35
35B

2664.46 1332.19
2921.69 1460.85

1460.58
2987.18 1493.61
3191.87 1596.00

3528.36 1764.32
1764.79

214,
62,

26.
34.

2.08
2.13

1.63
2.10

1.03

ERROR QUOTATION AT 1496 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

MULTIPLET ANALYSIS CONVERGED NORMALLY
MULTIPLET ANALYSIS DID NOT CONVERGE
MULTIPLET ANALYSIS CONVERGED BUT GFIT
ENVIRONMENTAL BACKGROUND PEAK

8703,
565.

611,

2.2
9.5

5.5

NA-22
CO-60
K740

79. 31.1 EU-154
199. 17.1 LA-140,

EU-1541
43. 41.3 BI-214C

47. 25.0

HC-SD-WM-DP-045
REVI

> 4

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT
LIVE TIME: 7000. SECONDS

SEST AVAILABLE COPY

106

13.

C
N

B

OK0013

11:00:00

Wl



BEST AVAILABLE COPY
222-S COUNTING ROOM WESTINGHOUSE HANIFOrD 16-APR-93 11:50:35

SAMPLE: E8607-2172 WHC-DWM-P-045
DATA COLLECTED ON 14-APR-93 AT 18:Z6:00 REV 1
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE STA4T OF C'LLECT.

RADIONUCLIDE ANALYSIS REFORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERY COMPARISON
DECAY '<Bv)

MEASURED ERROR CORRECTED ERROR EXPET 0IFF

AC-228 LLD<:1.,94E-03 LLD<1.94E-03 911,07
AC-228A LLD<1.94E-03 LLD<1.94E-03 91110
AC-228B LLD<5.03E-03 LLD<5.03E-03 33E.4(
AG-108M LLD9.57E-04 LLD<9.57E-04 433.&4
AG-110M LLD<6.06E-03 LLD<6.06E-03 6 5 7 .0c
AM-241 4.17E-01 +-1.44E-02 4.17E-01 +-1.44E-02 59.54 -015

212 lm- RIP ~ z z7;7 01 :,o R!~ Zfi A
nii43 in :.oi4i: 3 I;8!E 0 4 1.10 -&r&'E-54- ~441

AR-41 LLD<3.53E-04 LLD3.53E-04 1293,64
AU-198 LLD<8.29E-04 LLDC8.29E-04 411.30
BA-i33 LLD<9.57E-04 LLD<9.57E-04 356.02
BA-139 LLD1.83E-03 LLD<1.83E-03 165.85
BA-140 LLD<2.31E-03 LLD<2.81E-03 537.27
BA-141 LLD<2.01E-03 LLD<2.OIE-03 190.23
BE-7 LLD<9.29E-03 LLD<9.29E-03 477.59
BI-207 LLDK5.85E-04 LLD<5.5E-04 569.70
BI-212 LL'D<9.34E-03 LLD<9.34E-03 727.27
BI-214 LLD<1.32E-03 LLD<1.32E-03 609.32
BI-214A LLD<1.32E-03 LLDC1.32E-03 609.32
BI-214B LLD<3.75E-03 LLD<3.75E-03 1120.2S
BI-214C LLD<1.39E-03 LLD<1.39E-03 1764.51
CD-109 LLD*1.14E-02 LLD<1.14E-02 28.02
CE 144 LLD<2.89E-03 LLDE2.89E-03 133.31
CE-139 LLDK4.13E-04 LLDK4.13E-04 165.8
CE-141 LLD,6.70E-04 LLD6.70E-04 145.44
CEPR144 LLD<5.79E-03 LLD<5.79E-03 133.51
C0-56 LLDK5.11E-04 LLD<5.11E-04 846.76

CO-58 LLDK4.89E-04 LLDr4.89E-04 S10,75
C0-60 5.93E-02 +-1.66E-03 5.93E-02 +-1.66E-03 1332.50 -0.31

t!73.24 -0.y
CR-51 LLDI.5 . 09E-03 LLD<5.09E-03 120.09
CS-134 LLD5.63E-04 LLD<5.63E-04 705-.4
CS-136 LLDK4.86E-04 LLDE4.26E-04 818.1
CS-137 9.90E-01 +-1.90E-02 9.90E- +-1.90E-02 c61,. -).20
CS-138 LLD4.71E-04 LLD4.71E-04 1435.%
EU-152 LLD<9.15E-04 LLD(9.15E-04 140.01
EU-154 8.21E-02 +-2.85E-03 8.21E-02 +-2.85E-03 1274.43 -07-
EU-154A 8.39E-02 +-2.62E-03 8.39E-02 +-2.62E-03 123.10 -u,['
EU-155 4.77E-02 +-2.20E-03 4.77E-02 +-2.20E-03 105,31 -017

866 4 - F" I-
FE-59 LLD<1.04E-03 LLD<1.04E-03 1099.25
HF-181 LLD<1.11E-03 LLD<1.11E-03 482.20
HG-203 LLD:4.99E-04 LLD<4.99E-04 279.20
1-131 LLDI.25E-04 LLD<8.25E-04 364.4, 107
1-132 LLDI'1.04E-03 LLD<1.04E-03 667.60
1-133 LLDE8.3E-04 LLD<8.32E-04 529>6?
1-134 LLD7.35E-04 LLD<7.35E-04 847.03

* - .. Ir -- 44 7-I'



K-40 LLD,,4.93E-03 LLD<'4.93E-06 1460.75
KR-35 LLD-C1.79E-01 LLD<.1.79E-01 513.99
KR-85M LLD<4-'.53E-04 LLD< '4.5aE-04 '151.17
KR-87 LLDC'1.75E-03 LLDC-'1,75E-03 402.58
KR-89 LLD<:2.19E-02 LLD<2.19E-02 220.90
LA-140 LLD<-.'1.90E-(j4 LLD<1.90E-04 1596.20
L-A-142 LLD<.1.43E-03 LLED<.1.43E-03 641.03
MN-54 6.24E-04 +-4.35E-04 6.24E-04 +-4.35E-04 97-4.83 -0.23
MN-56 LLD<.5.78E-04 LLD<:5.78E-04 846.76

N 1-' . 1-E 1---- J21425 - -0 ,4-3--
NA-24 LLD<:2.27E-04 LLD<*2.27E--04 17,68.60
N 13- 94 LLD<::4.33E-04 LLI,.<.4. 38E-04 702. S3
NPI-9 5 LLD<4.BOE-04 LLD<-4.80E--34 7 65.7 -/-
NB-97 LLD:.8.25E-03 LLD:<*.,25E-03 657.172 0

NP-238 LLD,:2.03E-03 LLD<2.03E-03 984.45
NP-239 LLD<:2.75E-03 LLD<.,2.75E-03 "77.60
PA-233 LLD<11.36EC-03 LLD<1.36E-03 7311.PS -
P'A-234M LLD,'2.2?E-01 LLDC-.2.29E-01 1001.03
PB-210 LLD<..1.46E-02 LLD:C1.46E-02 46.50 U
PB-212 LLD<::8.95E-04 LLD 8~.95E-04 239.00 9
PB-212A LLD<.'G91E-04 LLD<"8.91E-04 239,00 I
PB-212B LLD<*,1.43E-02 LLD<.,1.43E-02 3 0 V. 1 ,
PB-214 LILD::1.72E-03 LLD( 1.72E-03 3151.921
P'B-2 14A LLD<.1.72E-03 LLDC!1.72E-03 35 :.92w
PT-2142 LL-D-C2.36E-03 LLD<.2.36E-03 2 I.2
FO-210 LLD.K4.OOE+01 LLD-"4.OOE+01 304.00 U
PO-214 LLD..,5.13E+00 LLD,'5.13E+00 799.70
PO-216 LLDI::2.63E+01 LLD.2.63E+01 804.90
PU-239 LLDK:5.OIE+00 LLD<15.01E+00 129".30
F'U-241 LLD-:'1.74E+02 -LLDiC1.l.74E+02 148.57
qRA-224 LILD<--9.83E-03 LLDi.83E-03 240 .99

RB-88 LLD,:'1,88E-03 LLD<:.1.8GE-03 1336,00
RB-89. LLDK2,59E-03 LLD,.2.59E-07, 10-31.80,
RN-220 LLDK:5.71E-01. LLD:K5.71E-01 549.73
RU-103 LLD<::8.70E-04 LLD,:8.70E-04 497,;M
PURH106 LLD::1.15E-02 LLD.::1.15E-02 62 1. 13
SB-124 LLD-:5 . 95E-04 LLD<,5. 95E-04 6 02.72
SB-125 LLD:12.85E-03 L L D :.2 . 85E-0 4 7.
SB-125A) 1.02E-02 +-2.72E-03 1.02E-02 +-2.72E-07- 427.99 0 01

3C -46 LLD :5 .2'6E-04 L LLD;::5.2.6E - 04 112r' 4-
SE-75 LLD<..6.51E-04 ogLLD.:16.51E-.)4 26-4 . 6
SN-113 LLD-<1.14E-03 (gl- LLDC1.14E-03 391.6'
SR-85 LLD::7.85E-04 LLD::7.85E-04 513.99
SR-91 LLD::1.11E-03 LLDC,:1..11E-03 '5 lz l,6 0
SRI-92 LLD:: 2..70E-04 LLD-: ,2.70E-04 13R3.94
TA-182 ILLD:.1.53E-03 LILD<:1 .53E-073' 11 ,1 7 0
TC-99M ILLD-4.17E-04 LLD A4.17E-fj4 14 (,"21
TE-123M LLD-:4.32E-04 LLD:.4.32E-04 1"-/ 00
TE-125M LLD:.1.33E-01 LLD::1.33E--O110 .2
TE-132 LLD<::4.43E-04 L L 1[:.4 .4 ,E -04 )28 .16
TH-223 LLD-C:3.89E-02 LLD::3.39E-02 34.37

TH-229B LILD-:,2.00E-02 LLD<:2.OOE-02 13x/.o2
TH-229C LLD 9.98E-O-l L LD -:.9.9?8 E - )3 1 Q3 1 I
TH-234 LLDK:5.38E-03 -LLD::5.33E--03 92 1'j (
TH-234A LLDK:5.38E-03 LLD ,5.38E-03 ?92. J0
TH-234B LLD,12.08E-02 LLD: 2.08E-02- 63.30.3 i 10
TL-208 LLD-:6.79E-04 LLD- 6.79E-04 583.14I

U - 232 LLD :1.02E+00 L L 1<*1 . 02E + 00 2 0 .26
U-235 LLDC-:7.---3E-04 LLD-K7.33E-,)4 105,71

U-235B LLD<:3.08E-03 LLD-::3.0GE-0Z 143.76.)
U-237 LLD-'1.95E-03 LILDC:1.95E-03 208.00
W-187 LLDC,:1.51E-073 LLV-C:1.51E-03 6 R5 . 74



WHC-SD-WM-OP-045
REVI

IC
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-S8
Y-91
Y-91M
ZN-65

LLD<1.91E-02
LLD<8..7E-04
LLDtC388E-03
LLD<4.47E-04
LLDtI3.30E-03
LLD<1.76E-04
LLD<1.28E-01
LLD<8.43E-04
LLD<1.14E-03

ZR-97 LLD<4.95E-04

-865tE 04 iO -03

LLfD<1.91E-02
LLD<8.71E-04
LLD<3.88E-03
LLD<4.47E-04
LLD<3.30E-03
LLD<1.76E-04
LLD<1.28E-01
LLDC8.43E-04
LLD<1.14E-03

LLD<4.95E-04

163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55

724,20
743.33,

2.97E+00 +-7.57E-02 2,97E+00 +-7.57E-02TOTAL

109
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S F E C T R U M A N A L Y S I S
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* ** *** * * *2 * *: * * * * * * *2 * 2 *2 * 2 * * * *2 *2 *2 *2 *

CANBERRA SPECTRAN-F Y2.06 SOFTWARE WI

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S

HC-SD-WM-DP-045
REVi

23-OCT-92

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0

DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN!:
ANALYZED BY: JLA

SAMPLE DESCRIPTION: 42B47-A 22CC LI
GEOMETRY DESCRIPTION: 42B47-A 22CC
SAMPLE SIZE: 1.0000E+00 EA
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL230

/ CONVERSION FACTOR: 1.00OOE400

COLLECT STARTED ON 16-OCT-92 AT 15:00:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 258

6000. SECONDS
6012. SECONDS
0.20 %

. DAYS, 3.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-SEP-92
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

BEST AVAILABLE COPY

110
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- COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

23-OCT-92 12:20:37

WHC-SD-WM-DP-04 5
REVI

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA
KEV KEY COUNTS COUNTS

1 98.80 49.14 2.18
2 119.47 59.48 1.12

3 176.45 87.97 1.11

4 244.55 122.02 1.15

273.47 136.48 1.09
332.20 165.84 1.11

559.14
784.08

1022.10

279.32
391.79
510.82

1028.55 14.04
12 19. 33 1O7.5

609.19
1323.90 661.74

661.41
1796.62 896.14
2347.01 1173.41
2665.59 1332.,75
2922.30 1461.16

1460.58
3530.48 1765.38

1764.79
3673.07 1836.70

1.43
1.33
1.42

1.42
1.38

1.48

1
I.

1
2

.59
.716
.93
.15

2.14

3600.
3181,

2399.

2274.

2449.
1919.

1399.
1223.
911.

873.
879.

841.

1004.
474.
274.
146.

72,

927. 18.5 U-234
16379. 1.8 AM-241,U-237,

EU-155
6237. 3.2 EU-1557

EU-155AF
PB-214X,
TL-208X,
CD-109,
HF-175

4313. 4.2 SE-75,EU-152,
CO-577
EU-154A

532. 27.1 SE-75,CO-57
2568. 6.0 U-237vBA-139,

CE-139
456. 24.5 HG-203PSE-75

3191, 4.7 SN-113
264. 43.5 RN-222,I-133?

TL-2087NA-22y
ZN-65,RH-106

1438. 12.3 KR-85,SR-85
304. 31.5 BI-214AY

244, 21.0 RU-103
11126, 2.0 CS-137

162.
4076,
6880,.
7953.
1071.

?2.
94,.

2364.

26.8
3.9
2.2

.3
7.1

5.5

25.0
4 .- ,

Y-8, RB-8S
CO-60
C0-60
K-40

BI-214C

RB-8EH-ES

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85,0%

?- MULTIPLET ANALYSIS CONVERGED
P - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

BEST AVAILABLE COPY

BUT GFIT > 4

SUBTRACTION PERFORMFD USING FILE BK0013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT . *00:00
LIVE TIME: 7000. SECONDS

111I

ERROR
x

NUCLIDES

5
6

7
8
9?

10?
11
11B
12
12B
13
14
1 5

17

18
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WHC-SD-WM-DP-045
REV I

BEST AVAILABLE COPY

113

-

Serial No. Sample Point Date Time issued Priority

E 3501.-1211 ENV STD 4- 6-93 18:30 25

Etrminslio M.thodscln.rd Result Units charge Cod. Rarun.

AT-LIQ LA-508-113 uCi/L R4B5C 0

Sample Site customsr 10
500 ML ,--

Remarts. Calculations. Results:

EDP E341 ENVAB

STD V4S7 -RESULT

STD VAL %REC /

Anays 1Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

His Hrs Mrs Hrs Mrs

Oat, Time Completed Lab Unit Mg,

$4 tP93 _____ ok
I4



WHC-SD-WM-DP-4
REV 1

SAMPLE POINT:
LAS ID #:
NUMBER OF ALIQUOTS:

NET
CPM

ALPHA: 175.927
BETA :' 2430.820

ENV-STD.
8501
3

STANDARD
DEV. CPM

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER

6.464E -4 6.619E -4
7.523E -3 7..789E -3

(UCI/L)
LOWER

6.308E -4
7.257E -3

DEVIATION'
PER CENT

2.41
3.54

SCATTER
ERROR

OK
**

114



A

RADIONUCLIDEAri-241 HALF LIFE_432 Yr TIME ZERO (HD)

COUNT TIME 5 MINUTES

DETECTOR NO. _

HANFORD DATE (HD) WHEN COUNTED____'__

BRG. _0. 5_ C/M

STANDARD SIZE DATE
ID

36B40A8 1 04/03/90

36B40T7 1 04/03/90

36B40C7 1 04/03/90

36B40A3 2 04/03/90

36B4083 2 04/03/90

36B40C3 2 04/03/90

=P;F: COUNTS @ COUNTS @

IT/ 5 0 DEG. g0 DEG.

9X&S06f

J.5 &-l$3zI
Ale

COUNTS ip COUNTS 1-
180 DEG. 270 DEG.

-c .. /

-xi -W iS6 -

~2§2225 -23C9F2- 53L4t5 2s
- - - - -- --- - -

632-i? - -- - YA-

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

STANDARD
ID

36B40A8

3EB40B7

.6B40C7

SIZE

9

Ar-241
157784

5
1

DATE

CALIBRATED BY:

TIME COUNTS
0 DEG.

1 04/OZ3/''

1 04/03/90

1 04/03/90

2 04/03/90

S04/03/30

90084

1 53636

230125

63232

115406

TIME ZERO DATE (HD):

DATE COUNTED (HD):

RA JONES

COUNTS @
90 DEG.

90065

159606

230903

115701

1641513

15897

16626

HD 0 = 09/25/44

COUNTS '3
120 DEG.

90124

157844

233449

63975

115536

COUNTS @
270 DEG.

92435

158346

234954

64099

116365

S160356 163643

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS WHC-SD-WM-DP-045
REV i

1i'

GB40C= ' 04/03/90



WHC-SD-WM-DP.
045

REV /

STANDARD
ID

36P40A8S

3EB4(B7

3SB40C7

AVERAGE,

STANDARD
ID

36B40A3

3E E40B 2

36B40C2

AVERAGE,

STANDARD
ID

36B40A6

bS6EB40B6

36B40C5

AVERAGE,

SIZE

1 "

STD
VALUE

AVE
CPM

60570 18134

1" 109900 31771

1" 159700 46471

1" = 0.2941 +/- '95%

STD
VALUE

AVE
CPM

2" 61800 12779

2" 110700 23149

2" 161400 32427

0. 2062 +1/- @95%

5"

LTD
VAtUE

59470

5"' 109800

5" 160100

5" =

AVE

-1

-1

-1

-0.0000 +/- @95%

DECAY
CORR

1. 00

1.00

1. 00

0. 01Q8

DECAY
CORR

1. 00

1. 00

1. DO

DECAY
CORR

1. 00

1. 00

1. 00

DECAY CORR
CPM

18193

31873

46620

3.67 %

DECAY CORR
CPM

12820

23224

32531

4. 03 %

DECAY CORR
CPM

-1

-1

-1

0. 0000 -99.92 %

EFFICIENCY

0. 3004 4-

Q. 2919

ON 04/03/90

EFFICIENCY

0. 2074

0.2098

0. 2016

ON 04/03/90

EFFICIENCY

-0. 0000

-0. 0000

-0. 0000

ON 04/03/90

NEW EFFS FOR DET 9 Am-241 i"l 0.2941 2" = 0. 2063

BEST AVAILABLE COPY 5 " 0 0000
-------------------------- -------- ------ --------------------------

COMPARISON TO 198i 1"

it = 1.05 HIGHER NOW

2" = 1.13 HIGHER NOW

= 0. 2792

= 0. 1833

'S

( /

t~

t~&L

ys 0T 5 l

-= 0. 3 00 '

<wA4

40~g

2" =

.IZI ck 41 6"L I 11

lit



WHC-SD-WM-DP-045
R EV I

,01/7~ c
c'?ra-1

Sample Point , , Date

SHIFT STD'S I 4- 1-93
Time PorIty

0:57 26
Deternmnaion Method'Standard Result Units Charge Code Reruns

Pu239/40 LA-503-156 uCi/L STD 0
Sample Size Customer 10
100-10-200 //00A 5 iP',e&

Qr~4acuations. Results- E,4 0s.3
SPIKE c- -
SPIKE VOL JXMd

%t/c.. JOZ.&~a 5., 7Q-3 4ai

ACID ADJ 3 - 0 '*
.GetrHNO3 ML 3.97M,,6

sl - I Analyst - A Analyst - 4 Analyst - 5

His Hrs Hrs HrsMr

Date Trmr or3 Lab Unit Mgr

54U-6 061 IR-10-43)

BEST AVAILABLE COPY

117

a 53)S
S al No

S 5340.-33361

(

6Z4



WHC-SD-WM-DP-045
REV I

7e7 /E 0

11
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WHC-Oe-WM-DP-045
REVi

GENER AL AL PHA ENERGY ANAL Y S IS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S-5340-3336

File ID: SD5315.SPC

Counted on: 4/21/93 020: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

4- z-z--q3

Peak height
Initial Final
2143.2 2179.1

62.7 64.0
419.9 0.0

3470.4 3447.1
7.0 7.2

Peak center
Initial Final

364.890 364.890
306.526 306.526
267.809 267.809
233.597 233.597
25.375 25.375

FWHM
Initial Final
16.000 9.705
24.000 12.515
12.000 12.123
20.000 9.555
20.000 9.599

Tau
Initial Final
8.000 4.411
12.000 4.721
6.000 6.102
10.000 5.330
10.000 14.290

PEAK RESULTS

AEA Peak Cintroid
ID Isotopp Fract. Exp. Obs. Diff. FWHM
1 Cm244 r,0.3976 5.796 5.789 0.007 0.05

Cm243 5.786 5.789 -0.003
2 Pu238 0.0135 5.499 5.515 -0.016 0.06

Am241 5.480 5.515 -0.035
3 0.0000 5.333 0.06
4 Pu239 0.5877 5.143 5.172 -0.029 0.04

Pu240 5.144 5.172 -0.028
5 U 238 0.0011 4.200 4.194 0.006 0.05

Count
Rate c/m

38.25

1.30

0.00
56.54

0.11

Activity
d/m uCi/ea

191.65 0.863E-04
0.118E-03

9.07 0.409E-05
0.313E-05

0.00 0.OOOE+00
283.27 0.128E-03

0.128E-03
0.70 0.314E-06

DETECTOR CALIBRATION
Energy(MEV) - 4.074 + (0.0047)*Channel
Energy range (MeV): 4.074 TO 6.481

Efficiency = 0.1996 CPM/DPM

TOTAL COUNT DATA:

Item
Raw sp'ctrum
Smoothed
Composite fit
Residuals

Total
48615-.0
48614.5
48102.8

511.6

% Recovery
100.000
99.999
98.946
1.052

Analyzed by:
EAL.

119

Peak
ID
1
2
3
4
5

Peak



SPECTRUM S05315.SPC
I LEGEND: RAW - .... MODELED PEAKS

5
5

= 1,2,.., ETC

WHC-SD-WM-DP-0 45
REV1

4
.... 4
................... 4
............................................................. 4

..................................................................... 4

............4.

2
2
2
2

1
.. 1

...........................

...................................................1

..................... 1

.1

120

11056.3



WHC-SD-WM-.DP- 045
REVI

Raw Data Dump for AEA Spectrum: SP:SD5315.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 1. 2. 0. 2. 2. 6.
21 4. 6. 4. 3. 3. 3. 4. 5. 3. 1.
31 1. 1. 1. 0. 0. 0. 0. 1. 1. 1.
41 0. 2. 0. 0. 0. 0. 0. 0. 1. 0.
51 2. 1. 0. 1. 0. 1. 1. 1. 0. 1.
61 0. 2. 0. 0. 0. 1. 1. 1. 0. 0.
71 0. 1. 1. 3. 1. 0. 0. 1. 1. 0.
81 0. 0. 0. 1. 0. 0. 1. 0. 2. 2.
91 1. 1. 0. 0. 1. 0. 0. 0. 0. 0.

101 0. 2. 0. 0. 2. 1. 3. 2. 1. 0.
111 0. 3. 0. 1. 0. 0. 1. 1. 3. 1.
121 2. 1. 4. 0. 0. 2. 0. 3. 2. 4.
131 3. 2. 1. 1. 2. 2. 0. 4. 1. 2.
141 2. 3. 2. 2. 3. 1. 3. 2. 4. 2.
151 3. 2. 4. 2. 0. 2. 5. 1. 1. 9.
161 3. 7. 0. 8. 3. 7. 2. 8. 1. 3.
171 6. 7. 7. 5. 5. 8. 7. 6. 6. 9.
181 12. 13. 7. 12. 14. 17. 5. 15. 12. 16.
191 13. 14. 17. 19. 13. 16. 13. 17. 27. 21.
2W1 20. 20. 22. 27. 26. 39. 37. 48. 46. 52.
211 85. 72. 86. 144. 168. 194. 213. 296. 387. 435.
221 531. 628. 697. 852. 948. 1069. 1272. 1470. 1632. 1754.
231 2057. 2098. 2099. 2016. 1731. 1489. 1202. 832. 529. 374.
241 224. 106. 63. 28. 13. 5. 4. 3. 0. 5.
251 0. 4. 4. 10. 8. 9. 3. 9. 17. 7.
261 10. 9. 18. 21. 20. 21. 28. 19. 17. 17.
271 15. 6. 13. 4. 5. 2. 3. 4. 3. 2.
281 3. 2. 3. 2. 5. 4. 3. 10. 7. 7.
291 8. 13. 8. 16. 19. 23. 23. 20. 28. 25.
301 31. 35. 35. 34. . 35. 35. 36. 37. 28. 27.
311 21. 15. 13. 11. 11. 10. 6. 6. 8. 4.
321 10. 7. 14. 7. 13. 20. 11. 14. 19. 20.
331 10. 16. 21. 15. 19. 18. 24. 25. 19. 41.
341 30. 48. 64. 95. 109. 126. 158. 205. 250. 278.
351 327. 410. 501. 576. 652. 672. 783. 813. 892. 958.
361 992. 1138. 1270. 1276. 1264. 1229. 1007. 804. 623. 414.
371 257. 149. 88. 36. 13. 4. 1. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 0. 0. 1.
421 0. 1. 0. . 2. 0. 1. 0. 0. 2.
431 0. 1. 0. 0. 1. 0. 0. 0. 1. 1.
441 1. 0. 0. 0. 0. 1. 1. 0. 0. 0.
451 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 1. 2. 0.
471 0. 0. 0. 0. 2. 2. 2. 1. 5. 0.
481 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
511 0. 0.
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WHC-SD-WM-DP-0 45
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E8607-3336

File ID: SD8993.,SPC

Counted on: 4/21/93 @ 9: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
5120.5 4959.5 365.639 365.639
1230.3 1209.2 311.199 311.199
213.1 53.3 272.340 272.340

6327.0 6223.8 236.311 236.311
13.3 9.7 150.179 150.179
10.6 10.0 20.225 20.225

FWHM
Initial Final
16.000 6.239
16.000 7.148
12.000 6.843
20.000 7.661
24.000 61.728
16.000 5.410

Tau
Initial Final
8.000 4.057
8.000 4.614
6.000 4.335
10.000 5.431
12.000 9.476
8.000 10.521

PEAK RESULTS

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.3843 5.796 5.781 0.015

5.786 5.781 0.005
0.0986 5.499 5.525 -0.026
0.0043 5.342
0.5096 5.143 5.173 -0.030

5.144 5.173 -0.029
0.0026 4.640 4.768 -0.128

4.781 4.768 0.013
0.0006 4.157

FWHM
0.03

0.03
0.03
0.04

0.29

0.03

Count
Rate c/m

66.84

17.15
0.75

88.65

0.46

0.11

Activity
d/m uCi/ea

327.66 0.148E-03
0.202E-03

116.76 0.526E-04
3.67 0.165E-05

434.53 0.196E-03
0.196E-03

37.24 0.168E-04
0.116E-05

0.54 0.245E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.062 + (f.0047)*Channel

Energy range (MeV): 4:062 TO 6.468
Efficiency = 0.2040 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
87658.0
87656.0
86975.8

680.2

% Recovery
100.000
99.998
99.222
0.776

Analyzed by:
4W

123

Peak
ID
1
2
3
4
5
6

Peak
ID
1

Isotope
Cm244
Cm243
Pu2382

3
4 Pu239

Pu240
5 Np237

Np237
6

' 59



SPECTRUM SD8993.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

a

22736.8

WHO-SD-WM-DP-0 45
REV I
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............................ 4

............................................................... 4 .

................ 4

3
3

..2.
....... 2
.. 2

I

.................. 1.

.....................................................I
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WHC-SD-WM-DP-045
REVI

Data Dump forRaw
- 1
11
21
31
41
51
61
71
81
91

101

121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
a:
421
431
441
451
461
471
481
491
511

0.
0.
4.
1.
1.
1.
3.
1.
0.
0.
1.
2.
1.
2.
4.

11.
1.
5.
3.
2.
5.

27.
332.

2469.
955.

3.
22.
44.

2.
27.

238.
856.

10.
6.

10.
265.

1752.
131.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
2.
3.
2.
6.
5.
1.
1.
7.
9.
9.

31.
443.

3005.
472.

5.
14.
52.

6.
28.

274.
731.

5.
8.

19.
400.

2187.
25.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD8993.SPCAEA Spectrum:
0. 0.
0. 0.
0. 4.
1. 0.
2. 0.
0. 0.
0. 0.
3. 1.
0. 0.
1. 3.
0. 0.
1. 2.
2. 1.
4. 0.
4. 10.
6. 7.
2. 2.
4. 3.
2. 3.
7. 5.
9. 13.

46. 48.
595. 669.

3534. 3898.
255. 100.

10. 5.
11. 13.
30. 24.

3. 5.
24. 32.

322. 340.
591. 381.

4. 4.
9. 10.

19. 33.
519. 729.

2883. 3329.
5. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
0.
2.
3.
2.
4.
1.
1.
2.
2.
1.

12.
52.

884.
4137.

24.
12.
11.
21.
10.
42.

391.
214.

2.
11.
38.

919.
3695.

0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.

0. 0.
6. 8.
0. 2.
0. 1.
2. 0.
1. 1.
0. 1.
0. 0.
2. 4.
2. 2.
2. 0.
1. 2.
1. 1.
1. 2.
9. 5.
2. 2.
4. 2.
2. 2.
1. 4.
5. 10.

23. 16.
76. 112.

968. 1185.
3942. 3722.

9. 5.
10. 4.
12. 19.
16. 9.

6. 7.
75. 100.

466. 517.
116. 54.

6. 7.
9. 6.

44. 56.
1165. 1316.
350.. 2716.

0. 0.
0. 0.
3. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
3. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
11.

1.
0.
1.
0.
0.
0.
0.
2.
1.
2.
1.
0.
8.
1.
2.
2.
2.
6.

20.
162.

1417.
2917.

3.
14.
28.

6.
4.

90.
609.

31.
3.

21.
89.

1275.
1766.

0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.

0.
10.

3.
0.
0.
0.
0.
1.
1.
0.
3.
2.
0.
4.
5.
4.
1.
1.
5.
8.

27.
214.

1685.
2260.

5.
9.

31.
2.
9.

170.
753.

17.
0.

15.
123.

1393.
879.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
7.
1.
0.
0.
0.
0.
0.
1.
1.
1.
3.
2.
5.
7.
1.
5.
3.
2.
9.

23.
287.

2043.
1499.

4.
15.
44.

6.
10.

190.
827.

12.
6.

19.
162.

1462.
428.

0.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.

.125



WHC-SD-WM-DP.045
REV 1

BEST AVAILABLE COPY

126

APC GEOMttY STO 5914 (83-17
COUNTED ONAPC # I

S to VAL U9&536 a/

TIMe ZERO: 0ds 1/29/90
8KG: 10

TOAwS DA TE: 08/18/92
DECAY CO/WW: 2.5S2 EAAS

NEW STO VALUE: J8 27

COUNTS CNT TIME C/M COINC CORR CORR C/Al GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

FOR .0 TRIALS AVO AVC AV, "C .s...AVC
MA.X 0.5020
A4IN 0.4907 . 48754 309 49063 0,5000



WHG-SD'WM-DP-045
REV1

1 2 3 4 5 6 7 8 JUPITER II
JUP AA # " K ~ | . 3 .J J. ___.__. [-. .1} I2 1. .

SCT/SHIFT Np / /5/1 /s2. /J lt 11/ / cI-, _.A

Pu )/O .9 .Aat Am 5Z2 Z/17
DATE Am /T 3o2, L2 300 16 Y 300 03 TOFX

-/?43 cm /6O 370 3? 16 4 3~7 164 370 IV_

UP a A FK* 3i .it* 4. -. . 4 13 .

SCT/SHIFT NP 65"D /rot/L Z
DATE Am /36 TJO1 27 -O3 297 S 0-
475 cm /60 370 5(4 3  ? 1 % 361 370 /r1

JUP' AEA'<t4"PKc4 rZ~~3l[. T42fX. YW4 "t 12 . _..

SCT/SHIFT NP 157-/0- _ /5

2W/ li- Pu 1/0 QU2319 23 21 F Lso ___

DATE Am ;G 70 3,TS o70( 303 SW 302 30*7

43UP0-A/3 cm 37o T7C % 3370 3'?0 7
__________ <L. 3 .2 3. >3.4 4- Mi.a ~ .<"4~>I W t2 1 -<.. .. .... .. . .. ...... _ ... _ _ .... ........

SCT/SHIFT Np n /i9 l4(T5 1r 4g 5/
>3ti/6 Pu )jd -l :i'A 27  2 F 23-k XZ a4 2k~3-c I _ I 1

DATE Am /5(o Z01 299 301 d).7 i- 9F T o ____

1/4-9'5 cm A(7 32)0 Ao %9G .21 3(o 370 3117

SCT/SHIFT NP L4 1 -0 1 q 15-1 15-0 \ 115*t
Nki /L9 Pu Vc 9- ).'l 28 -1 7 2 30 '),3 2 1 t 35

DATE Am j3G '3c ? I9 0 o S ol30 o

,q.11p-7 V cm /GO T720 A t 6 370 346 t4 /16 7 371 7 7
JZ P AEA # PK; 3. 3 23 :. 3 . . ''4.1 .: .4..2 4:: .3 . 4 . 1..2, 1- 1 3 1.4

SCT/SHIFT Np P 50 4 / q9o 15-/ 57 / 15/
|6| C- Pu lIG Li 2y 'U 2?0 22S 2O 13 _

DATE Am /1 Gcl '301 9" 30 t 9k 301 30T
±i-1i-ficm -L6 3 6 % 3'0 9 7 3 'J70 11L

must
must
must

be
be
be

at
at
at

must be at

ch
ch
ch
ch

150
229
300
368

+/-

+/-

+/-

+/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch
ch
ch
ch

80
113
139
160

+/-

+/-

+/-

10
10
10
10

(3.
(3.
(3.
(3.

1,
1,
1,
1,

1.
1.
1.
1.

1.4)
1.4)
1.4)
1.4)
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DET #

NOTE: Np
Pu
Am
Cm

(miNp)
( MPu)

'241AM(ZAm)
("Cm)

peak
peak
peak
peak

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REV I

g~4t~44/3

'3 3 .% CS C~9k 6s+/ a23%.3
Serial NO Sample Point Oat. Time Issued Priority

S 453S..-3336 SHIFT STD'S 1- 1-93 23:49 26
Determrnslon Method/Standard Result Units Charge Code Reruns

Pu239/40 LA-503-156 uCi/L STD C
Sample Sin Customer 1D

100 -ID - [00
Remarks. Calculation Results.

SPIXE #: 0 4t 6. 3394
SP[KE VOL. __ _. 25_5_

ID AD.J.3885+
,,=4 HNO3 ML

Sm

An.1ysl - I An ysl - 2 r A llst - Analyst - 4 Analyst -

MsMsMrs Mrs Mrs

Dar. T0 3 4 ".IIe" Lab Unit Mgr

5t-6800-O6t IR -tO-83l

12B
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WHC-SD-WM-DP-045
REVi

G ENER AL AL P H A ENERGY ANAL Y S IS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S4589-3336

File ID: SD3376.SPC

Counted on: 5/11/93 @10: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
46.8 49.2
80.6 82.3
66.2 70.0

Peak center
Initial Final

364.994 364.994
304.787 304.787
231.851 231.851

FWHM
Initial Final
24.000 17.137
20.000 16.327
28.000 20.820

PEAK RESULTS

Peak
ID Isotope
I Pu236

Cm243
2 Pu2384 -

Am241
3 Pu?39

Pu240

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.2535 5.756 5.772 -0.016 0.08

5.786 5.772 0.014
0.4072 5.499 5.483 0.016 0.08

5.480 5.483 -0.003
0.3394 5 143 5.133 0.010 0.10

5.144 5.133 0.011

Count
Rate c/m

1.69

2.71

2.26

Activity
d/m uCi/ea
8.56 0.385E-05

0.518E-05
18.71 0.843E-05

0.646E-05
11.23 0.506E-05

0.506E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 TO 6.477

Efficiency - 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3417.0
3416.9
3331.9

85.0

% Recovery
100.000
99.998
97.510
2.487

Analyzed by:

0.
5~t//- 73'

Peak
ID
1
2
3

Tau
Initial
12.000
10.000
14.000

Final
2.694
2.701
3.881

S 1
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SPECTRUM S03376.SPC
1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 306.8

WHO-SD-WM-DP-045
REVI

3
3
.3.
.. 3
. 3

-.......... 3
................ 3

-2 .................
2...........
.2........
..2...............
.... 2.............
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.2..
.............. 2.
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1.................
.1................
.................
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..2 .... l..

......... I

............... 1
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...................
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...................................... 2....
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WHG-SD-WM-DP-04 5
REV1

Raw Data Dump for AEA
1 0. 0.

11 0. 0.
21 0. 0.
31 1. 0.
41 1. 0.
51 2. 0.
61 2. 0.
71 0. 0.
81 0. 0.
91 0. 1.
101 1. 1.
111 0. 0.
121 0. 1.
131 3. 0.
141 2. 0.
151 0. 0.
161 1. 1.
171 1. 1.
181 1. 1.
191 3. 6.
201 12. 7.
211 19. 22.
221 29. 26.
231 38. 28.
241 17. 24.
251 8. 3.
261 9. 7.
271 10. 12.
281 14. 14.
291 30. 33.
301 38. 44.
311 20. 18.
321 12. 3.
331 3. 2.
341 6. 8.
351 20. 21.
361 27. 20.
371 14. 8.
381 0. 0.
391 0. 0.
401 0. 1.
411 0. 0.
421 0. 0.
431 0. 1.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 1.
481 0. 1.
491 2. 1.
511 0. 0.

Spectrum:
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
1. 0.
0. 0.
0. 0.
2. 0.
0. 2.
1. 1.
0. 1.
1. 0.
1. 1.
0. 0.
4. 0.
1. 2.
1. 3.
5. 9

15. 14
19. 20
24. 30
42. 31
14. 9
6. 4
8. 10

13. 11
19. 12
32. 34
41. 45
24. 16
2. 4
5. 8

13. 13
10. 15
19. 20
6. 9
0. 0
0. 0
0. a
0. 0
0. 1
0. 0
1. C
0. 1
0. 1
1. 1
2. z
1. C

SP:SD3376.SPC
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5/ /1, 4 1o

-25!s3
SorimNo Sample Point Dii. Time issued Puioriiy

E'8607.-3338 N&RWC - 4-i2-93 13: 2 18
D-tivMunsion Meiho/Slandard Result Units Charge Code Slvuns

S4O LA-603-16 uCi/L VOGEL 1
Sample Sare Customer ID .

100-10-60 -a6WQT.
Remarks, Cal

SPIKE
SPIKE S 73 4

ACID ADJ
CON HN03 ML *, (3,2.)mf)a()O, /

SUPER SUPER RUSH
n..-s Anslt.3 alvt.4 analyst b i

"is Hi Ms HIS hrs

Tvi iri La yitMfs

5e4MS-osI -.o83

WHC-SD-WM-DP-045
REV1

/0 ct/ar~Ae

133

4 Z/ .

cutaltons. Results:

VOL. r i



WHOSD-WM-DP-045
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E-8607-3336

File ID: SD2953.SPC

Counted on: 5/11/93 @10: 0
Detector/Geametry number: 2/ 1
Count time: 20004. Sec

PEAK ANALYSIS

Peak height
Initial Final
1088.4 1143.7
855.7 890.4

Peak center
Initial Final

361.249 361.249
227.694 227.694

PEAK RESULTS

Peak
ID Isotope
1 Pu236

Cm243
2 Pu239

Pu240

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.5591 5.756 5.757 -0.001 0.12

5.786 5.757 0.029
0.4409 5.143 5.143 0.000 0.11

5.144 5.143 0.001

Count Activity
Rate c/m d/m uCi/ea

58.50 '339.75 0.153E-03
0.205E-03

46.13 262.54 0.11SE-03
0.118E-03

DETECTOR CALIBRATION
Energy(MEV) - 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.1757 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
35353.0
35350.9
34383.0

467.8

% Recovery
100.000
99.994
98.671
1.323

Analyzed b;:

134

Peak
ID
1
2

Initial
28.000
28.000

WHM
Final

25.806
23.778

Tau
Initial
14.000
14.000

Final
4.782
4.147



SPECTRUM SD2953.SPC
1 LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC 4086.2

WHO-6D-WM-DP-O45
REV1

2
2
.2
.. 2

.2

.2

...... 2...........

............

............

............

........... .

............

.......... 2
2.

1.
1.
.1.

... 1

.2

........ 2.
..................... 2.

................................... 2.

............................................ 2

...................... 2.

1

..I
.............
.. .......................... ...
.................................................... 1
.....................................................
................... 1.
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Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131

t 141
151
161
171
181
191
201
"11

t31
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
'91

511

0.
1.
2.
3.
3.
1.
3.
3.
3.
8.
3.
8.

10.
10.
12.
22.
23.
41.
53.
90.

164:
262.
406.
408.

76.
10.
11.
13.
11.
20.
36.
60.
78.

129.
272.
478.
578.
282.

14.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.

0.
0.
2.
0.
1.
3.
2.
4.
3.
4.
5.

11.
9.
8.

11.
13.
24.
23.
48.
65.

173.
277.
436.
396.

75.
7.
6.

18.
22.
31.
37.
47.
85.

156.
270.
482.
573.
196.

10.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.

0.
3.
2.
1.
4.
3.
0.
3.
5.
3.
9.
6.
5.

12.
22.
13.
25.
42.
64.

113.
184.
291.
437.
336.

48.
10.
13.
11.
11.
31.
45.
61.

105.
140.
286.
475.
517.
177.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.
0.
1.
0.
2.
3.
3.
4.
5.
7.
8.
3.

12.
12.
16.
25.
36.
53.
93.

220.
275.
429.
302.

34.
9.

11.
12.
16.
26.
39.
53.

128.
179.
323.
513.
533.
128.
4.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM.DP-045
REVi

SP:SD2953.SPC
0.
2.
0.
1.
4.
4.
1.
2.
5.
2.
5.
8.
6.
5.

10.
21.
22.
32.
60.

102.
177.
298.
447.
271.

18.
9.

15.
21.
18.
29.
47.
59.

100.
182.
329.
575.
521.
94.
4.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.

3.
0.
0.
2.
2.
1.
4.
4.
5.
0.
6.
5.
8.

16.
16.
23.
33.
47.
69.
98.

172.
315.
473.
235.

25.
9.

12.
7.

25.
29.
36.
67.
81.

219.
342.
543.
478.

75.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
2.
4.
3.
2.
6.
2.
4.
3.
4.

13.
13.

9.
30.
38.
39.
71.

108.
205.
348.
426.
199.

14.
5.
7.

18.
26.
37.
45.
70.

111.
213.
398.
553.
430.

42.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.

2.
1.
2.
3.
2.
2.
2.
4.
3.
4.
5.
6.

10.
13.
13.
24.
42.
53.
58.

117.
231.
381.
455.
176.

10.
9.
8.

20.
23.
35.
56.
85.

120.
220.
401.
555.
402.

43.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
2.
1.
0.
2.
2.
5.
3.
3.
3.
8.
7.

10.
18.
18.
32.
62.
70.

119.
240.
365.
400.
131.
20.

8.
7.

17.
27.
39.
53.
65.

110.
221.
411.
566.
387.

30.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
2.
5.
1.
2.
3.
7.
5.
2.
4.
7.
4.
8.

18.
19.
20.
37.
56.

107.
156.
232.
414.
446.

83.
8.

12.
20.
16.
32.
48.
37.
84.

139.
233.
459.
541.
331.

15.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
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WHC-SD-WM-DP-045
REV 1 .

ArC GtOMEtPY ST0 s6 (8317.
COUNTED ON APCNI

570 VA LU: 96530-0/M
rIMEZEO:.: 01/29/90.

8KG: . 10
TODAY'S DA TE: 08/18/92
bEcAYCo6'Na: 2.552 VEAIS

NEW ST0 VALUE:. 98121.

COUNTS CNT TIME C/M COINC CORR CORP C/M GEOM

243204 .5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

'OP 10 TRIALS AVG AVG VG AVG
MAX 0.6020
MIN 0.4987 48754 309 49063 0.500

BEST AVAILABLE COPY
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WHC-SDI-WM-DP045
DET 1 1 2 3 4 6 7 8 JUPITER

SCT/SHIFT N. /7 4'

& Pu //O ,2& OtZ $93o S33 S3c '
DATE Am /23 L/'a 3a,- 3C 3 0

' C. 37A a7 37/ 7.z7

SCT/SHIFT Np J 5  /f3 f3
Pu A/ nt t /

DATE Am/3 3v/ 300. - 3, 0Z4' 3 d. 301

___'__ Cm /6 0C 349 .36 .37/ 367

SCT/SHIFT NP ISA ,qgr -/

ak IPu /-7 --Z&1,W ,

DATE Am 9Sjd-jJ ±[,7o96 149 3

S7- 9,5 c, /59 136 7 13& C,3,6 3 7z) 7 -3&,( 7
JUP AEAA .34PKK ~%2 ~sa __4t2.2 ~ 44 jS 42 1 3 4 ~t.

;CT/SHIFT N - /g- / 115" 1'3 /6Z /1f ) 11631,I

Ale', Pu //t -1 331 3/ g733 213C
DATE Am 1134 J 333 3o L tI

54O C t 1 376 37 3
._.x * . ' ~ , ' JUPStx PK - . 3~ K 2 x ' 4 .. . . . . . .- 3 .-

SCT/SH IFT Np

Am -5 4.I 0

_-_- k5&O__ Cm ,.

NPAEA'~>c # k 3.1 3.i.3 3. 4-___ __ i 4 .3  4.4 LI 1 2 __

SCT/SHIFT Np g / /.5 / /c ,. /3sY
'hA A#' Pu 7 oJj;/ 2320 233 ., f2. .

DATE Am .I7 3 31 r c?

7p7 ->re A7 "50
£E: Np ("7Np) peak must

Pu ("Pu) peak must
Am (2Am) peak must
Cm (2"cm) peak must

be at ch 150 +/-
be at
be at
be at

ch 229 +/-
ch 300 +/-
ch 368 +/-

10 (3.2 - 4.4)
10 (3.2 - 4.4)
10 (3.2 - 4.4)
10 (3.2 - 4.4)

or ch 80 +/-
or ch 113 +/-
or ch 139 +/-
or ch 160 +/-

10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY
*' 138



WHG-SD-WM-DP-045
REV 1

44
491 q r974

list //Ltt't/~

~1 ~Vfy
Strial No Sampie Point' Dat. Time Issued Priority

S 5336.-4822 SHIFT STD'S 4- 1-93 0:55 26
Determination MethodStandard Result unts charge Code Reruns

Am241 LA-503-156 uCi/L STD 0
Sample size Customer 10

100-10-IML
Remarks. Calcultions ReSUliS
SPIKE S:'A543 #CAra:s& p,~
SPIK VOL. \DJ
' 0o 1)%732

-ACID ADJ
.41NHNO3 ML

An yst -2ALabysi - Aalys - 5

HIS HrS HIS HriMs

Dal T.A " l Lab Unid Mgr

54-61101-061 IR-10 031
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WHC-SD-WM-DP-04 5
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S-5336-4822

File ID: SD8996.SPC

Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

?,/ -- I

Peak height
Initial Final
1055.4 1113.6
780.5 880.0
19.8 20.3

Peak center
Initial Final

297.078 297.078
254.717 254.717
27.325 27.325

FWHM
Initial Final
40.000 39.448
32.000 16.151
16.000 2.965

PEAK RESULTS

Peak
ID Isotope
1 Th228

Am241
2 Am243
3 U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.6550 5.430 5.456 -0.026

5.480 5.456 0.024
0.3438 5.234 5.257 -0.023
0.0012 4.200 4.188 0.012

FWHM
0.19

0.08
0.01

Count Activity,
Rate c/m d/m uCi/ea

90.39 691.51 0.311E-03
0.235E-03

47.44 2342.54 0.106E-02
0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) - 4.059 + (0.0047)*Channel

Energy range (MeV): 4.059 TO 6.466
Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65887.0
65887.0
68997.0
-3110.0

% Recovery
100.000
100.000
104.720
-4.720

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
20.000
16.000
8.000

Final
2.178
1.342
9.693

Us
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SPECTRUM S08996.SPC
1 LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC

3.
1
1
1
1

.1
21

..1.

21
2 .1
2.1.2.1

.2.1...2.1.

...2.1.

...2... 1...

.... 2.1..

.. .21....

....... 2 .1......

......... 21........

........... 2 ............

............. 2 ..........

WHC-SD-WM-DP-045
REVI

12.....
..1..2. .............

.................
.. .........................2.........
.. .............2...
.1...1................21...........

..................

..................

..................

..................

...... 1....1.
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WHC-SD-WM-DP-0 4 5
REVi

Raw Data Dump for AEA Spectrum: SP:S08996.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 7. 8. 9. 10. 17. 10.
21 14. 21. 26. 19. 29. 32. 24. 22. 10. 24.
31 12. 16. 10. 7. 4. 1. 0. 3. 6. 3.
41 0. 1. 2. 1. 2. 2. 5. 8. 12. 13.
51 13. 13. 6. 7. 8. 7. 7. 6. 7. 12.
61 6. 13. 12. 10. 9. 7. 5. 8. 7. 5.
71 14. 14. 12. 9. 9. 11. 13. 8. 7. 5.
81 9. 4. 1. 12. 15. 14. 17. 25. 13. 17.
91 29. 18. 9. 7. 11. 27. 18. 20. 26. 26.

101 13. 19. 18. 30. 20. 24. 29. 23. 33. 17.
111 28. 34. 32. 37. 33. 43. 21. 41. 39. 40.
121 46. 41. 33. 42. 40. 46. 53. 39. 55. 46.
131 55. 46. 55. 50. 61. 48. 61. 60. 58. 60.
141 65. 67. 55. 72. 86. 65. 77. 87. 78. 68.
151 75. 95. 95. 93. 85. 104. 96. 97. 91. 116.
161 77. 92. 84. 111. 114. 101. 116. 135. 108. 119.
171 117. 132. 130. 141. 146. 145. 151. 165. 143. 192.
181 182. 166. 187. 168. 168. 182. 198. 197. 216. 204.
191 197. 239. 228. 237. 235. 262. 241. 234. 265. 275.
201 298. 283. 288. 304. 319. 291. 312. 334. 296. 367.
211 352. 380. 366. 347. 352. 392. 353. 404. 435. 436.
221 433. 437. 454. 474. 442. 504. 499. 497. 494. 519.
231 542. 523. 552. 528. 553. 582. 593. 602. 622. 571.
241 637. _Q2.-f.620. 640. 673. 649. 678. 626. 636. 704.
251 683. 6 ) 045688. 676. 687. 704. 649. 713. 634. 627.
261 597. 585. 544. 480. 516. 417. 374. 397. 384. 357.
271 416. 397. 406. 419. 419. 441. 417. 433. 396. 425.
281 444 511. 471. 438. 491. 499. 487. 517. 533. 555.
291 4 482. 551. 521. 509. 542. 552. 566. 470. 515.
301 . 528. 501. 482. 521. 448. 405. 345. 302. 254.
311 199. 149. 120. 94. 83. 60. 42. 33. 30. 26.
321 7. 7. 5. 1. 1. 1. 0. 0. 0. 0.
331 0. 0. 0. 1. 0. 0. 4. 0. 1. 0.
341 0. 1. 0. 1. 3. 1. 1. 1. 1. 2.
351 1. 1. 1. 4. 1. 2. 3. 0. 1. 2.
361 1. 0. 2. 0. 1. 1. 2. 2. 1. 1.
371 2. 0. 0. 0. 0. 0. 0. 0. 0. 1.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 1. 0. 2. 0. 0. 0. 2. 1. 0. 2.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0. 143



WHC-SD-WM-.OP-04
REV 1

- -

144
9.

Ft

-

D.I.ranlna,,on M.mod'sIaodf"d R03Suh Units Charg. Co. R.,un.s

Am241 LA-503-158 uCi/y VOGEL 0
samnple Sa. custom., s
100-10-50 -006WQL

Rematas. CaluaIon. Resultr .5 s / b
SPIKE #:56143
SPIKE VOL. pxOJ-

ACID ADJ
Hi(3 M. /.N "U A V4

Dale Ti. CompiWd Lab Une Mg

Dais.-6006 -ie opltd -bU0 g

'Serui No. Saiwle Pomt - - Twt Tim s isued Priornty

E 807.-48221 H&RWC -4-12-93 13: 2 is



WHC-SD-WM-DP-045
REV1

LX-4

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
E8607-4822 H&RWC/AM

File ID: SD2893.SPC

Counted on: 4/21/93 022: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.5 4.9
17.6 13.5

1365.8 1374.2
1834.5 1875.4

9.2 7.8
3.0 2.0

Peak
Initial

481.921
355.408
300.730
254.544

center
Final

481.921
355.408
300.730
254.544

155.934 155.934
98.067 98.067

FWHM Tau
Initial Final Initial
20.000 11.953 10.000
28.000 45.593 14.000
28.000 21.487 14.000
28.000 18.651 14.000
20.000 42.072 10.000
16.000 41.173 8.000

PEAK RESULTS

AEA
Fract.
0.0012

Peak Centroid
Exp.

0.0097 5.680
5.756

0.4253 5.480
5.499

0.5582 5.234
0.0045 4.781
0.0011

Obs.
6.309
5.727
5.727
5.475
5.475
5.263
4.809
4.543

Diff. FWHM
0.05

-0.047
0.029
0.005
0.024

-0.029
-0.028

0.21

0.10

0.09
0.19
0.19

Count Activity
Rate c/m d/m uCi/ea

0.11 0.51 0.228E-06
0.90 4.31 0.194E-05

0.186E-05
39.45 188.90 0.851E-04

0.I1IE-03
51.78 2118.65 0.954E-03
0.42 2.18 0.982E-06
0.10 0.45 0.201E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2222 CPN/DPM

TOTAL COUNI DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46231.0
46231.0
46386.1

-155.1

% Rncovery
100.000
100.000
100.335
-0.336

Analyzed by:
VR

145

Peak
ID
1
2
3
4
5
6

Peak
ID
1

Final
3.404
3.404
5.168
4.492
4.080
4.109

Isotope

2 Ra224
Pu236

3 Am241
Pu238

4 Am243
5 Np237
6



SPECTRUM SD2893.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-045
REV1

.4

..4.

7333.4

..... 4.

...................... 4....
................................................ 4

.............................. 4 ....

.3
...... 3 .
................... 3
.. 3

6
6
6
6
6
6
6
6
6
5
5

55

5

4
4

.4

3..
.3.

.4.

2..
2..
2..
2.
2
2.
2
2
2
22
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1

WHC-SD-WM-DP-045
REVI

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
i-o111

121
131
141

nt 151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

SP:SD2893.SPC
0. 0.
0. 1.
2. 0.
1. 1.
2. 1.
1. 2.
0. 3.
0. 2.
0. 0.
1. 3.
1. 3.
2. 2.
4. 1.
1. 8.
5. 4.
6. 8.
3. 5.
8. 8.
1. 16.

23. 24.
28. 37.
49. 88.
.7. 121.
38. 257.
0. 587.
4. 1055.
7. 484.
8. 149.
9. 260.
6. 585.
1 . 679.
9. 197.
.1. 13.
1. 2.
3. 6.
8. 12.
5. 6.
2. 3.
2. 0.
0. 0.
1. 1.
2. 0.
0. 0.
0. 3.
0. 0.
0. 0.
0. 0.
1. 2.
2. 4.
0. 0.
0. 0.

0. 0. 0. 0. 0. 0.
4. 0. 2. 2. 0. 0.
1. 1. 0. 2. 1. 2.
1. 0. 0. 2. 0. 1.
0. 1. 4. 0. 2. 0.
1. 1. 2. 0. 1. 1.
0. 1. 1. 3. 1. 1.
1. 2. 1. 1. 2. 2.
1. 0. 1. 5. 0. 3.
3. 1. 1. 0. 5. 4.
0. 1. 2. 1. 2. 1.
4. 2. 3. 3. 0. 1.
0. 1. 0. 1. 2. 2.
4. 6. 2. 4. 1. 1.
5. 1. 4. 6. 6. 8.

10. 4. 5. 8. 9. 5.
7. 5. 3. 5. 3. 6.
8. 10. 8. 9. 4. 8.

13. 17. 11. 13. 16. 15.
19. 21. 32. 23. . 33. 30.
39. 51. 43. 46. 46. 60.
88. 75. 84. 87. 94. 95.
137. 181. 201. 181. 198. 202.
337. 302. 343. 367. 455. 436.
667. 702. 738. 791. 866. 863.
997. 1064 1017. 956. 892. 834.
400. ~390 341. 253. 248. 204.
136. 145. 173. 173. 168. 206.
271. 315. 316. 344. 373. 416.
601. 610. 665. 660. 682. 778.
681. 601. 531. 507. 394. 420.
141. 126. 92. 61. 34. 32.
8. 8. 7. 2. 3. 2.
3. 1. 3. 1. 5. 5.
7. 9. 4. 2. 9. 7.
7. 7. 10. 12. 10. 5.
2. 10. 4. 9. 2. 2.
2. 1. 1. 1. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0.
0. 2. 0. 2. 1. 0.
1. 1. 0. 0. 0. 0
0. 0. 0. 3. 1. 3.
1. 2. 1. 1. 0. 0.
1. 0. 0. 1. 0. 0.
1. 0. 0. 0. 0. 1.
0. 0. 2. 0. 2. 1.
2. 2. 2. 1. 0. 5.
3. 3. 1. 1. 2. 1.
0. 0. 0. 0. 0. 0.

1.
1.
1.
0.
3.
4.
0.
1.
3.
3.
1.
4.
5.
1.
4.
5.
6.

14.
17.
32..
58.

118.
217.
450.
935.
750.
214.
224.
415.
758.
312.

29.
3.
1.
6.

11.
2.
0.
0.
1.
0.
1.
0.
1.
0.
1.
0.
4.
0.
0.

0.
0.
2..
1.
5.
2.
1.
1.
3.
1.
2.
3.
3.
2.
2.
5.

11.
5.

24.
26.
66.

114.
247.
564.
970.
686.
196.
206.
472.
744.
250.

20.
0.
8.
9.
1.
2.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
3.
2.
0.
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WHC-SD-WM-DP-045
REV1

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S-5336-4822

File ID: SD8996.SPC

Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

297.078 297.078
254.717 254.717
27.325 27.325

FWHM
Initial Final
40.000 39.448
32.000 16.151
16.000 2.965

PEAK RESULTS

Peak
ID Isotope
1 Th228

Am241
2 Am243
3 U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.6550 5.430 5.456 -0.026

5.480 5.456 0.024
0.3438 5.234 5.257 -0.023
0.0012 4.200 4.188 0.012

FWHM
0.19

0.08
0.01

Count Activity
Rate c/m d/m uCi/ea

90.39 691.51 0.311E-03
0.235E-03

47.44 2342.54 0.106E-02
0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel
Energy range (MeV): 4.059 TO 6.466

Efficiency = 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65887.0
65887.0
68997.0
-3110.0

% Recovery
100.000
100.000
104.720
-4.720

Analyzed by:

Peak
ID
1
2
3

Peak
Initial
1055.4
780.5

19.8

height
Final

1113.6
880.0

20.3

Tau
Initial
20.000
16.000
8.000

Final
2.178
1.342
9.693

go
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SPECTRUM SD8996.SPC
I LEGEND: RAW = .... MODELED PEAKS - 1,2,.., ETC

3.

.1

21
2.1
2.1
.2.1
2.1.
2.1.
..2.1 .

2 1 . ...
--..2. .1..

..2.1...
. .21....

........21...

12
.2

2..

.1.

........... 1

............

..2 .........
.2..

..2............. 21......

............

............

............

........1....

.. .. . 1..

.2...............I.....

.2 ...........

............

.1

... .. . .

5399.5

WHC-SD-WM-DP-045
REV1

1
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WHC-SD-WM-DP-045
REVI

Raw Data Dump for AEA Spectrum:
1 0.

11 0.
21 14.
31 12.
41 0.
51 13.
61 6.
71 14.
81 9.
91 29.

101 13.
111 28.
121 46.
131 55.
141 65.
151 75.
161 77.

_171 117.
181 182.
191 197.
201 298.
211 352.
1 433.

al 542.
241 637.
251 683.
261 597.
271 416.
281 444
291
301 520.
311 199.
321 7.
331 0.
341 0.
351 1.
361 1.
371 2.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 1.
461 0.
471 0.

0.
0.

nii 0.

0.
0.

21.
16.
1.

13.
13.
14.
4.

18.
19.
34.
41.
46.
67.
95.
92.

132.
166.
239.
283.
380.
437.
523.

0.
0.

26.
10.
2.
6.

12.
12.
1.
9.

18.
32.
33.
55.
55.
95.
84.

130.
187.
228.
288.
366.
454.
552.

A2. -r620.
6 43688.

585. 544.
397. 406.
511. 471.
482. 551.
528. 501.
149. 120.

7. 5.
0. 0.
1. 0.
1. 1.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0.

0.
0.

19.
7.
1.
7.

10.
9.

12.
7.

30.
37.
42.
50,
72.
93.

111.
141.
168.
237.
304.
347.
474.
528.
640.
676.
480.
419.
438.
521.
482.

94.
1.
1.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.0.

SP:SD8996.SPC
0.
7.

29.
4.
2.
8.
9.
9.

15.
11.
20.
33.
40.
61.
86.
85.

114.
146.
168.
235.
319.
352.
442.
553.
673.
687.
516.
419.
491.
509.
521.

83.
1.
0.
3.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
8. 9.

32. 24.
1. 0.
2. 5.
7. 7.
7. 5.

11. 13.
14. 17.
27. 18.
24. 29.
43. 21.
46. 53.
48. 61.
65. 77.

104. 96.
101. 116.
145. 151.
182. 198.
262. 241.
291. 312.
392. 353.
504. 499.
582. 593.
649. 678.
704. 649.
417. 374.
441. 417.
499. 487.
542. 552.
448. 405.

60. 42.
1. 0.
0. 4.
1. 1.
2. 3.
1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.

0.
10.
22.
3.
8.
6.
8.
8.

25.
20.
23.
41.
39.
60.
87.
97.

135.
165.
197.
234.
334.
404.
497.
602.
626.
713.
397.
433.
517.
566.
345.
33.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
17.
10.
6.

12.
7.
7.
7.

13.
26.
33.
39.
55.
58.
78.
91.

108.
143.
216.
265.
296.
435.
494.
622.
636.
634.
384.
396.
533.
470.
302.
30.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
10.
24.
3.

13.
12.
5.
5.

17.
26.
17.
40.
46.
60.
68.

116.
119.
192.
204.
275.
367.
436.
519.
571.
704.
627.
357.
425.
555.
515.
254.
26.
0.
0.
2.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
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WHC-SD-WM-DP-045
REV 1

BEST AVAiLABLE COPY

151

A PC GEOME1?RYST'D 58 i 104-7P
COUNTED ON APC :I

Sro VALU& 9SL3j b/M
tiME ZEflO: 0d/29/90

8KG: 701
ooA Y'S 6A TE: 0816/92

DECAY COlfl: 2.562 YEA/4S

NEW STD VALUE: r. 27.

COUNTS CNT TIME C/M COINC CORR CORR CIM GEOM

243204 5 48631 307 48938 0.4987
243913 . 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

ron 10 b RolALS AVO AVG AVG AVG
MAN. . o 0.602.

*Al/N 0. 498 7 48754 j69, 49063. 6.5WOO



WHC-SD-WM-DP-0 45
REV 1

APC GEOA4ETRYSTD SB/6 (83-7.
COUNTED.ON.APC # 2

S TD VALUE: 98530 /
TIE ZERO: 01/29/90..

8KG:
TODAY'S DA TE:. 08/20/92
DECAY COAR'N: 2.557 YEARS

NEW STD VALUE: 98127

COUNTS CNT TIME

242703
243638
243386
243764

244275
244108
244275

243645
243015
244057

243516
243510
243627

243690

243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

FOR 16 TRIALS AVG.AVG AVG AVG
MAX 0.5013
MIN 0.4977 48735 309 49043 0.4998

BEST AVAILABLE COPY
152

CORR CIM

48837
49026
48975
49052
49155
49121

49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013



WHC-8o-WM-oP-045
REVI

1 2 3 4 5 6 7 8 JUPITER II

J13P AEA 1 2K <3.1 .2~ 3.3_ ~3.4' 4Ao' 4.2 4.3 4.4 14.t 1.2 1.3 4

SCT/SHIFT Np /4 1157 / q/ I'f5aY Z qL 5 24....

w Pu 2)O 17 A.112L) Al.S11211 / q31
DATE Am /1 a'9 .a/ 100 1AY 300 103 T4,X

q - /c3 Cm /o 770 %7 T6;, 3~71 CoGC 310 _

-A -- 4'"I I

SCT/SHIFT / q/ g, / g e z/ /52 /11(, /O /51

Jo// /f('r Pu 5/, a s6 fiiz2ff t4 tAC5 ;zo Ju
DATE Am /36 T12 ??o0 103 297 g02 30-7

4-/14-5 cm /60 370 54 36 % 1710 / 31_7

JUP'AEA # jPK 3.U r.2 3j .4 4?~.t 4 2 4. 4 _ .4 ['12± V .2 __.3

SCT/SHIFT No 7- /fd /fT jf J 1. 151 /153

I( Pu /o 21222 9tili-1f-o 123
DATE Am 156 o d 70( 303 300 30Z 301

4- 7 C5 6/ 3-71 36 370 36' 370 370

JUP AA , HC $ 2 3 3 3 4 +4. 4.2 4 3 .4 4 2 __

SCT/SHIFT NT.p 1 ... 1) 4s T 5 51 1113 1

Pu /1 7 1174

DATE Am Mo Z01 2q 30t -To le ___ 6__

Cm ( 370 3G4 165 37 566 370 3

JU AEA j PK' ' .k 3<'t ~ .a 3_ 3 3 4 4 _ _4 V3 44  I. __2 3 1. 4

SCT/SHIFT Np 9P49 15 )q9 15I I j; * A

/e, Pu /I Ix 2975'
DATE Am IN 302.. I- 12L. Sol 3 / __ __ _

c.m_-9_ C _0 *370 Y 370 %'T_ % 37/ ?t

AEA -K . . . 4 4 ..........2 3 4 . . . 2. 1.3 1.4

SCT/SHIFT Np I9 LIG 1157 I 5. L l /1 5 q I

/ Pu 1 1 121 2' 2, 0 121 / /

DATE Am 1 1 0 M1 30 7- ___

qCm / 3 79-L7 - L _ _ 3_I

peak must be at
peak must be at
peak must be at
peak must be at

ch 150 +/-
ch 229 +/-
ch 300 +/-
ch 368 +/-

BEST AVAILABLE COKi

DET #

NOTE: Np
Pu
Am
Cm

("'Np)
("Pu)
(2"A.)

(ZCm)

10 (3.2
10 (3.2
10 (3.2
10 (3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch
ch
ch
ch

80 +/-
113 +/-
139 +/-
160 +/-

10
10
10
10

(3
(3
(3
(3

.1,

..1,

.1,

.1,

1.
1.
1.
1.

1.4)
1.4)
1.4)
1.4)

153



Sia' JNo. S. n ampl. Point -Time Issued Piionly

E 8607.-3801 &RWC 4-12-93 13: 2 18
i letrmifallon - M s in S fld Igd R Sult Urnis - Charge Cool RPans

SrB9 90 LA-223-101 uCi VOGEL
Sample Size Cuso..r 10

100 akr IO-0 0066WQL
RemaikS. CalculalionS. Results

SEP DATE= q-J-3-3
SEP TIME- o-o

Y 13

>a
4'

6
3:

154

>4 -

.IAnayst -3 Analyst - 4Analyst -

I - .His His HIs

O. CT Completed Lab Unit M91

/5a.3

.;? 3:r 5-P Sr Calculation by YR 09 04-24-1993 at 18:40:58 Z
.16Det $11 1 -inch snt Sr eff : .4899 1 off :s.469

calple size : .1 &L Dilution : 10 method :4

MOUt I I Decay time = .33 krz

20379
-------- - 20.0 =6.77021+02 oCi/L strocitime

10

lout 2 Decay time =8.33 hr?

23558
--------- - 20.0 =7.83681+02 odi/L stroatim

10

o~a3 ,sB - DF /



WHC-SD-WM-DP-045
REV 1

y~7

155

Sersl No Sample PornI Data Time Issued Piority

S 5336.-9374 SHIFT STDS 4- 1-93 0:55 23
Determination MethodSlanardl Result Units Charge Code Reruns

Sr9O LA-223-101 uCi/L STD 0
Sample Site Customer ID

50 MF#4 MT100
Remarks. Calculations. Results

S374 BE25-2

STDO 57e5 I - \ RESULT

STD VAL 2 .qj4q %REC #4.$

Analyst . 1 A lys- 3 Analyst - 4 Analyst - 5

HsHisNsNr

Date Time Completed La Unit Mgr

54-W800-O6t IA-10-83

j



WHC-SD-WM.P-045
REVI

/, 35S-

33~372 9

Sr Calculation by IR on 04-24-1993 at 18:35:37
Det I11 1 -inck sount Sr eff : .4899 1 eff : .5469

DFL
sir
fl~p I0

Saple size : .1 al Dilution : 20 ethod : 4

baut I 1 Decay tie : 9.75 hrs

353729

10
20.0 = 2.33901+04 uCiA strontia

daunt 5 2 Decay tine : 9.75 irs

376095

t0
20.0 : 2.48701404 uCi/L strontin

// /" V-I-936y.
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WHC-SD-WM-DP-045
REV I

06/14/89 Det 11 Gry-90 rat ios

1" SrY-90 EFF

C.5219

2" SrY-90 EFF

0.4181

Esr = .4899/.5219 =

Ey = .5469/.5219 =

Esr = . 3919/. 4181 =

Ey = .4443/.4181 =

0.9387

1.0479

1" Sr-90 EFF

0. 4899

2" Sr--9S EFF

0. 3319

1"

1"

0. 9273 , 2"

1.0627 . 2"

1" Y-90 EFF

0. 5469

2" Y-90 EFF

0. 4443

RATIOS GENERATED USING
PROCEDURE Q-508-OO5.

DATA IN LAO NOTEBOOK
HO--UA-NP-47, VOL 4:

PAGES 31-36.

BEST AVAILABLE COPY

157
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WHC-SD-WM-DP-0 45
REVi

crIm

K-AREA BASINS

CUSTOMER ID NUMBER 0069WQL

158
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WHC-SD-WM-DP-4
REV1

Sergai No Sample Point Date Time Issued Prgogty

E 86O8.-4461 H&RWC 4-12-93 12:58 25
Delermination Meiod/Standard Resull Units Charge Cod. Reruns

U-SOIL LA-925-107 G/G PC41G 0
Sampie Size Customer 10

G OF SAMPLE 0069WQL
RemdrkS. CAICUI&I.OnS. Results

As tn/ycs 7 2 Analyst . 3 Analyst - 4 Analyst - 5

Hrs His Hrs HI MS

Date Time Comptlei Lab Unit Mg

* 'so (~24-iY.I-.Ze')6.20-) ,

Se*al No S.mPl* Poi Oat, Time 1.uea prorty

- as 8608.-1601 H&Aay 4-1-93 12:5 - 9

Doetermmaton MetflodStandard Result Unis Charge Code Reruns

APPR/0TR LA-519-151 NONE P041G 0
Sample Sure Customer I
? OO6SWQL

Remarks. Calculations. Results

Sample or Tank ID-
Color and Eat Vol.
Clarity?

OT4 or CPM ?

Analyst - I Analysi -2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Mrs Mrs Mrs His

Dale Time Completed Lab Unel Mgr

54-oG, -50-63)

159
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WHC-SD-WM-DP-045
REV 1

it&&2

160

Senal No. Sample Point Oate Time lsusd Priority

S 5340.-9267 SHIFT STD-S 4- 1-93 0:57 23
Detrminavton Method/Standard Result Units Charge Cock. Rtuns

LA-925- 10 G/L (I
smpie size Customer ID

Remarks. Calculation.. Results:

0-267 3 FI0
e-r 7,p 14S ;.RE"U" AlaCTD VAL-ay'r r'- '2E0/0913

-P D/VAL r.PG-E cDt Qcr6;it

Imilyst - ly _ 2 Ansiyst - 3 Ana"ys - 4 Analyst - 5

Mrs Wes WitMr Hns

Opte Tim. Completed n, Ui

</- /--9 /,| / -- 72

~sZ'tA~t ,zs1&&3 /Q/-j 2 )



WHC-SD-WM-DP-45
REV I

Serial No. Sample Point Date Time ssued Priority

E 8501.-2162 ENV STD - 4- 6-93 18:30 25

Determination Method/Standard Result Units Charge Code Reruns

GEA-LIQ LA-548-121 uCi/L R4B5C 0
Sample Size Custoomer ID
500 ML f ~"

Remarks. Calculatvons, Results: n"|
31661 ENVSTD q,95 c?
EDP E345 CS137 - -
EDP E346 / 060 24r
EDP E349 AN241 -

MsIysA I 0W analyst - 3 Analyst - 4 Analyst - 5

Hra It's . rs Hr

Date ThIn. Completed Lab Unt Mgr

- - -
B4ETG VAIL(R-L-C3P

BEST AVAILABLE COPY

.1

4'3

-x

161



1 * & * * * * * * * * * or If : i. 4. A:'. 4 4 1. 4: 4 * 14 4k * '4

G A M M A S P E C: T R U. M A N A L Y S I '

* * * * * * 4 * a * * )r 'A* * * 4: * * * * ; ,j$ ' Kj.4 * * * 4A';* 4 4

CANBERRA SPECTRAN-F IV.06 SOFTWARE

24-APR-9322t10:46

A N A L Y S I S

MCA UNIT NUMBER: 1

WHC-SD-WM-DP-045
REV 

F A R A Mr E T E R S

ADC UNIT NUMBER: 110
DETECTOR NUMBER: /
SPECTRUM SIZE; 4096 CHANNELS
ORDER OF SMOOTNING FUNCTION:
NUMBER OF BACKGROUND CHANNELS:

GEOMETRY NUMBER; 81

5
1 ON EACH SIDE OF PEAK

PEAK CINFIQENCE FACTOR: N3 0%
IDENTIFICATION ENERGY WINDOW: +- 1.30 NKi
ERROR OUOtATION: 1,96 SIlMA UNCERTACN0Y

ENVIRONMENTAL BACKBROUND SUBTRACTED
LLD CALCULA rION PERFORED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANOLYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY PROM
ANALYZEO BY:

HULTICHANNEL ANALY:$ER
.. P

SAMPLE DESCRIPTION: ESE3O.-162 EN/S7D.
GEOMETRY DESCRIPTION: 300 Mi Lll
SAMPLE SIZE: 5
STANDARD SIZE: 1
ANALYSIS LIBRARY

.0000F-01 LI

0000E+00 F4
FILE; ANL000

C GAH";:Sfoo F'ACTOR; I: 0 E

GOLLEKC STARTED ON :21-AR--1 fl' 21Z

COLLECT QqE TIME: onlyw, : Q
EMil. rims So S.-HA-M.* C.. E

DEAD TIME& 0," '..

DECAYED TO 0, DAYS, 0000 HAUF BEFORE

ENERGY CAL:BRAT7ON PERFORMED xy--1Ar

EFFICIENCY .ALIBRATINN FFFNRMED 1,--R-=7

BEST AVAILABLE COPY

162

*
*

1AN START OF LLF7

41 71 %9j



24-APR-9322:10:46

p F A K A N A L Y S 1 S

PK CENTROID
C H.A 1 N EL

1 96.68

ENERGY F WHM
KE'V KEY)

418.31 1.00
1322.77 661.0 A 149

2345.24
2663.5 Z
2920> 13

661. 44
j I72. 78
1331 .518

1 .84
3.8 

1460.:14 1.S6
1460.67

BACKCiND NET ,ARFA
COUNTS

17635.
1479.

1053.
224.
104.

WHC-SD-WM-DP-045
REV1

ERROR N U CL I D ES
CO 1 INT S

?6:i, 11.7 U-234

31 .
31 246.
291 ?3<

806.
76.

-t ,4 CS-1:3?

a, 01.2 CO-6S
1,2 CO-§)
8.0 K-10
1.7

EFROR WIOG ATIUN AT 1.96 STOMA
PEAK CONFIDENCE LEVEL AT 3.0%

B - ENVIRONMENTAL nA(KGROUND PEIA(

BACKGROUND SUBTRACTION PFRFORMEDf USING FI E
BACKGROUND DESCRIPTION* BKG
BACKGROUND COLLECT STARTrE0 UN
BACKGROUND LIVE TIME; 60000.

22 -JI.-92
S FCO NDB

AT 14:00,00

BEST AVAILABLE COPY

163
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3
4
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24-APR-9322:10:46

SAMPLE2 ES501-2162 ENV/STD WHO-SD-WM.DP.O0 45
DATA COLLECTED ON 24-APR-93 AT 21*20:16 REVI
DECAY ED TO 0. DAYS, 0.0000 HOURS HPFOR'c fHE STRT OF CLLECT.

R A DI O N U C L I rD E A N A L Y S I S R FE P 0 R T

ACTIVITY CONCENTRATION IN uCi/I. :

DECAY
SURED ERROR CORRECTED

ENERGY CIMFRISOP
(KV I)

EXFECT fly IF FRROR

A C-228

AC-22E
Al-i oSm
AG-1 1CM
AM -2 4 1
AM-243
AM -243 A
AM-243B
AF:-41

AU-148
BA-133

C7 SA-13?
BA-1 40
BA- 141
B E- 7
bT207
1-214

214
21

El-21 4B

'33

44
- T-

2-7 7

LLD<4.28E-04
LLD:<4. 28E-04
LLDl<4.57E-01
LLD:7 .31E-05
LLD<3 ,36E-04
LLD<5,46E-04
LLD<1.31E-04
LL 0 <. * 1 -0 A
LLD-2.30E-03
LLDK6.98E-05

LLC.06E-05
LLD--:?9,66E-0
LLDl2. 36E-04
LLDK2.*94IE-C4

LLD<2.12E-041
LLD :.6 62E-04
LLD 7. 42E-05
LLD 17 Z1E-04
LLD 1.71E-0 -

L; ;):. <.
LL<D .37E-C4
LD 6 E-0 4
I * 154-03

LI I

LLD, 7.4 7 -ELLD 1 . E-C4

LD 73E-4

L Z

I LI 4 '

LLD<4
LLD<7

LLD' 1
L L 1
LLD.:

LLII-:'

LLD<2::
LU''

LLD1<2LLD-
LLD :6

LLD 81
LLD L2LLD 1

LLD 6 _

iLlD 1LLD
LLA

ILL

NUCLIDE

MEA

:28E-04

.2SE-04

37E-0-1

.36E-04

.46E-04

.3AE-04

F 30E - 0S 5

.36E--,4

.71F-04
37 E-03
6EV_-34 4

.54F -03
.5 .- 0 

- A.~r

9.11 (7

.6 7, .76
4 336 .7

74 >

43 -'.1

41 1,80

537, '.
I 0.4
477.."-

70

77.
609

4-;

-.. 4 6

0
0
LUJ
-j

C



LA-1 40
LA-142
MN-54
MN-56
NA-Z22
NA-24
NB-74
NB-93
NB-97
NP-2 37

NF-239
FA-233
PA-234M
PB-210

FB-212A
FB-2 12B
FB-214A
PB-214A
PS-214B

FO-Z Zo
F0-214

PO-216
Z U -23?
PU-241
RA-224
RA-226

P6-6?
FB-89
RN-220
RU-103
RURH106
33-124
36-125A

SC- ; 6

EE-75
W-113

7 A-7 1

- E -E-1231

2-228

-H -2 -

<3- .3 

TH-2Z C
TH-23 I
~H-234A

7H-234B

4 - 7 1 M-2E .1-1

E-:.-M

LLD 2.73E-03

LLDC1.36E-04
LLfK1.0rE-0-
LLMi<1.2E-04
LLDKS.O6E-05
LLD<3.99E-05
LLD8 , 48E-0
LLD<.21E-05
LLD<4.07E-04
LL Ki4 ,61 E-04
LLDK4.63E-01
LLD*3.60E-0-J
LLD<L.624-04
LLD.2.1?E-02
LLD.:1 2SE-02
LLEI<1,.2:1.-04
LLD<1.21E-04
LLD<1.72E-03
LL<1,61 -04
LLDC1.61E-04
LLD<2.73E-04
L .< 8.39E+00
LLD.9.36E-01
LLD<4.95E+00
LL 0<6 , 11 E -01
LLDK1.94E+01
LLD<1.32E-03
LLD<21,2 -03
LLD<4.26E-W
LLD(3.63E-'

LLM<6.40E-02
LLDK7.34E-i5
LLD<1.50E-03
LLD:7. 46E-05

LuL. 2.1E-04
LLfD 2 .17 E- 41
LLU; .21i-34
LLD<3.SAE-05
LL.AM-M
LL 7 . J E- f;
LLD .1,1SE-04
LLD .s.1 -' F

LL3' 4:*
LLD , 6 -
i. 'D .
LLD<3,?OE-O:3
LLBOV.9E-W3
LLO 1:970-07
LLD<2.24E-M3
LLW7,.73E-W1

LLMS.FAE-14
LLD . E-

LL 3c
L.D i - 3 -
LLY K . -

LLD Z,03E- ,
L. J 2, - 4
LLDK2,.E-3

LLDC2.73E-O3
LLJ<4.0iE-05
LL K 1.S6F-O4 A
LL< 1.05F-0A
LLD<l,23E-04
LLEM6 06E-07
LLD<3.9E-05
LLI3<S *4SE-05

LLDK?.24E-O i
LLD<4.07E-04
LLD<4.61E-04
LLD<4,SSE-04
LLDC3 .60E-04

LLD*21.62E-04
LLD<2.19E-02
LLD'1 2'E-02
LLPA1,21'-04
LLD;1.21E-04
LLD<1,72E-03
LLD161E-04
LLDC1.61E-04
LLD<2.75E-04
LLBOS.3A too
LLDEK.36E-0i
LLDC4.9:E+00
LL.D<6.11E-01
LLP<1.94E+01
LLP<1.32E-O
LLDi1,24:-03
LLD<4.26E-04
LLDf3.63E-04

L.1<6.4AE-02
LLDC7.ME-75
LLDA1 ZOE-03
LL.7.46E-05
LL11<29E-0 1
LLD<MM3E-04
LLD 1.E-04
LLD 6.34E-93
LLD 3E-07
LLD 7,0
LLDUA H'E-'25
LLD 3M1E-M3
LI3<E -04
LL - F
LLM1 46F-0,

[i W 32 --02
LLD E-0,
LL304M9E--0;
LL '-W4E.3
LLD:.24E-U33
LLDW 0E- 5
LULDO.. E-:

LL 94 -.

LLI 9E-9Z
kLD J WBE-of
LLWM 3E-01
LLD A ME-W3

LLD- 7 76E-A4
LLWZ. 03E-O
i.LLD- 2 F-E-1,4
LLWZ, 011--3i

720.X"

641,c3
F34.63
346.76

1274.35
13A8. 60
702,63

6,7
86. so

277,6 0
311 IS

1001,93
46 0'

2 39.G

300.10
3531,12
331, 2
293,21
304,00

75?.70
604.90

1 1,37
240.0;
166 610

1031,82

547--.0
1 . 1-

427.80

4_7.1"
11 Mif

54.66

41M--

479

9

CL

UJ

0
CU

.J

--

165



;:E-138
Y-38
''-9 1
T-91M
ZN-6:i
ZF:-95

TOTAL

LLDCl4.37E-04
LLD<4.19E-05
LLD<2. 7E-02
LLfl 8.90E-05
LLJ><2 ,E04

LLD<1.70E-O4
LLD<8.93E-0Z

4.83E-02 +-4.82E-04

- .mn.Rn DFVInTION = KY14

WHC-SD-WM.DP.45
REVi

BEST AVAKLAELE

LLD 4.37E-04
LL 94.j'-r w
LLD.l 7rE-. ;
LLD 8. 90E-Oli
LLI3<2 56E-04
LLD<1.70E-04
LLD S . -05

4.83F-02 +-4,62E-04

12 0 4~.
1204

743

. :

? 0
6 0

7,3

COP''

16



. I
KUM L. LV

LI ii -- V e rzion 2 .

2V- UOUNTING ROOM WESTIHOHCUSE HjrlhGCt

; 0M II NUMBEF: (2 2
Ll 0NIT NUiM13ER (1 0) 1

It EL I UR NUm bER ( 12 i 4
mCh MEMORY REGIUN (FULLH
Euou SPECTRUM COLLECTED: I1-NUO-$2

IfME COLLECT ST ART ED'; u;00 BEST
u n EfKY NUMBER ( 12': 81
vlnisiEK DESCRIPTION: 50maL Li

iLtb ITY UNITS ( Uii)
Lr:Ka ~UYER ENERGY: 165.8U5
Co i)jLIBNATIN SOURCE ENiRY fIONSF

f(IE to CARRiAGE RETURN FOR MAHU.;L ENTiY:
Yi-E AM INTEGER (0-999) T0 USE A SOURCE LIRARi:

iE A PLUS SIGN BEFORE THE 1NTEGEh 1+0 - +4$f
O CREAmE A SOURCE LIBRARY 'UrI 113 PANUAL ENiK;

Thi
+4 2-a 5C0ML LIl
DU YOU WANT TO ENTER ANY EFFIClENC . i OOES ANUALL

iIMES NAL UNITS OF SIA!n Dr:01
bi2: UF STANDARD IN EA 1000w)

NUMBER OF POINTS; 12
AC*I I1Y IN MICRuCURIEd L YES/NGi

AVAILABLE COPY

too:: r!

Ar;K I
ENERGY: 59,536+
ACI iViT H: 3.l31u0iE+c02
ACTLviITY ONE SIGnA! . 0000 E-Ox
HAL-LIFE DISEo00
DECAY AImE ( o. UuuvOE-0 HIann.* I-
TIME uF suURE L;LIVKA fU M ;
DECAY TIME: 4.0100 05 mlZ

EFFICIENCY = a.151452E-2 (+- I,

PEAK 2
ENERGY; 8E.0&s
n* TI':fIY : f.y5 :E+0
AuTIvi j UNE IGME; 0
HALF -LI FE: 1.1462
DECAY TiME ( i. 3 :'oEte% Mi£j

EFFICIENCY = 46222E-01 (+- 1.1<001im-v:

PEAK 3
ENERGY: 1w2.Qfi

AC I I IY : 1.9/00E+02
ACTrVITY OWE SIGMI;: .unoo0vE-51

HALF-LiFE; i12718
DECAY TIME ( 4. v87kE+05 MINS.

EFFICIENCY = /.091829E-02 %+- 5,21siaRE-Qw

ENERGY
A:TIVIT Y

nI'I 11)11 I
HAl F-I TFF'±

165.L5
1. 940005E+02

NE SIGMIA: 0. O'0QE-91
fit' 7, 66 -

WH6=b-cWM-DP-045
AEVI

PIEA 16?

1



I -.L' . .c - - : E - I 1 u Q r i U i' .. >i , EA, 1 E

UtLYI --6. S o Uf l 2 an110E00 & OE -2 3273EOOlSLTQ-

.+ I k

n T
4 j~I- *I; - i

WHC-SD-WM-DP-045
* REV1

IY 'I ,, C:E+

4 4,c-.'b-u: 0000

WIT1IFY QWE sibmhl 0.000WOOE-01
HALF-LIFE! i1 lo?

QEAY TIME ( &.0%f8fE+5 miT.sIi'
EF-IGIEN Y = 4 ,1750j3E-.'2 -- 7.l6 i 516E-C4I

EN:r 1
fCL VIf Y

mul 101TY 0
HaLF-LIFE

EF' FINEj
FFNclEwvy - Ali

f!E & 1 0 < 1 0C E. _14.02799QE401 ISy

IV i.f780 E*5 MINSE 0
54K)1E--02 *-- 5.325F31E-4

e1 Lf y

HALF-L1 P E 1
DECAY TIME2

EFFICIENCY - 2,852

[11(1 4

v 4.ow,0hE+05

Cil'f ". E-01

MIN?
013&40E- ' 5

PEAK
ENiERGY: S99, 1

o ICT1IT 1 [Yom I 1m E+03
0(1I IVTY ONE~' SiAMfl 000J20E-01
HALF-LIFE: 11061961
DELAY FIME 4,v97S E+05 IN&SM

EFFICIENCY 2.066866E-02 t+- 1.356614E-04)

PEAK 10
EE .C-' Y

.C1'.'!
HOLF- L
DECA Y

&FFICIENCY =

I1I : :2 11,1

(iE 5IGMIA: 0. 0000cE-01
FE t 1925,
IME 1 4.087000E+05 iINE ):

.722S49E-02 (+- 6,099E83E-05)

PE, .. 11
ENERGY: 1332,500

AC1l ITt 9.22 400E402
ACTIVITY UNE SI GMA : 0.00
HALF-LIFE! D1925.W
DECAY TIME ( 1,007809E+05

EFFICIENCY = 1.574303E-02 (- 5.

AEAR :12

Ft ' I
At;!1

18 36 . 130
- . s i% E+

tQE 919011
A

00OE-01

MI s, )I
137IRSE-05)

168

. t 0fl9t-*::

0U

C



EFFiCIENLY = 1.247290E-02

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG(EFF) = 9.202042E+01 - 6.132777E+01*LDG(E) + 1.500303E+01*LOG(E)^2
- 1.634262E+00*LOG(E)^3 + 6.608717E-02*LOG(E)^4

WHC-SD-WM-DP-045
REV1

BES-T AViABL E CO 9P

169

8.695036E-05)



49 l ) -9? L hG- rM

r4~~oe sre t 5 -Z

*rslc - PR-.

>n-o w nem

t - itArsuy k h sAitoy C - lAJ etAJy I-

-I /
7r

,L,

xM'101 . -
XA ?II bs',.w

-A.

y..S - /-f 4 ,w "O

bMOeSOO rawvs so. D

or ~w~i -.,s *a4

9 §,R:2;T C6-2T-P? OMa'I ZLTZ-*9O99Aisuud Ma9st .1 CIwo] 10* lG s,dWsO

I'S
ri V

I

C

m'2
6
cn

)



** * * * * * * * * * * * * * * * * * * * * * * * * * * * * j *

0 A M M A S P E C T R U M ANALYSIS

I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4

*<

*

* * * 4

CANBERRA SFPECTRAN-F Y2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I

MCA UNIT NUMBER: 2

zF A R A M E T E R S

ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
FEAK CONFIDENCE FACTOR: 5.0%
IDENTIFICATION ENERGY WINDOW: 1- 1.50 KEY
ERROR QUOTATION: 1,96 SIGMA UNCERTAINTY

EN'IRONMENTAL BACKGROUN 5U1. TCTSD
LLD CALCULAFION PERFORMED
MEASURED ENERGY DIFFERENCES LISTE
MULTI PLET ANALYSIT PERFOR.tED

SPECTRAL DATA READ DIRECTLY FROM MULTILHANNEL ANALYXER lN1
ANALYZED BY: JLA

SAMPLE DESCRIPTION: E3608-21/2
GEOMETRY DESCRIPTION: 42B.7-A 22CC LIC
SAMPLE SIZE: 1.0000E+00 EA / CON 1 RSIUN FACTURt 1 OQOOEr0
STANDARD SIZE: 1.0006E+00 EA
ANA;LYSIS LIBRARY FILE: ANL0OG

COLLECT STARTED ON I 4-APR-93 AT 1 :42

COLLECT LIYE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000 , SECONDS

5. % ")

.DAYSP J0 ,,-,0 HU'JRS V 4EFORE THE STARf 1 COLLE I

ENERGY CALIBRATION PERFORMED 24-SEN-9<
EFFICIENCY CLIBRAT.um PERFORME' 23-CT-

BEST AVAILABLE CoPy

171

*

*

WHC-SD-WM-DP-.4
REV1

16-APR-93 11i 30:34



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

,F R -'-S3 11 s:: A 4

WHC-SD-WM-DP-045
REVI

PK CENTROID
CHANNEL

1?
2?
3?
4?
5

9?

1iic
10

54 . 28
59,55
64.27
73,09
85.73

98.23
112.93
115.79
119029

145 .,78

Q2, 10

12? 169.60

ENERGY FWHM
KEY KEY

26,SS
29,52
31 .86
36.29
42.61

48,
56.
57.
59.

S6:
21
c.
E Q

1.3?
1 39

1 .39
1 .42

1 .81
1 .07
1 .07
1.07

34. 54 115

S6, 10 1 115

BEST AVAILA

14 21079 105 1 . 110

15 
4

C.0< 122,>4 1.8

!ON
1/N

18N

370,
373.

H7A,

214
13
50

186,71
188 1492136 L 0

42 t z

12
12

12

BACKUND NET AREA ERROR

COUNTS

43885,
.336.

51633,
54061.
38759.

115712,
48232,
42593.

C J NTS

30680,
200?24,

47922,
27975J.

6685.
8152,

12045.

16.7
6 1,
43. 1

NA L DEF

'1,

EU/GD-Xe
Am-201B

U-234

35689. 213667. 3.3 AM-241M-237,
EU-15,

31104. 2049. I.7 PU-241 W-l87
57. 17. TL- CMX

30340. 1676, 14,5 AM-243 :

140K 29.& P-211

29876. 380. 2. TH-2'47

TL-2""3
29406. 20945, 5.7 CS-136,

EU-155P

BLE COPY EU 4
28998. 12661' 4 Fi LU-24 A

EU-155;
EU-1313:,
N P - 1 1

29649, 32632. 1.1 EU-1227CG-17-
EU-154r)

7E747. 23VO. 15 9 U-235;Rq-226
82228, 3754, 14. 1 U - 23 !P- - 22 o
87520

1166
7030.

6988 .
9079

25

14 1

- EI. - 1 -i

3- 1251
1108, 24, CS-134

124, K. 40 C -- 1OM-
.61,1

13OJ ,0. 692,.4
1446.62 >23.1 -

1513.74
1591 .
1746 .21J

21 1183.oS 2?1,5j 1
z22 1201,32 600. - a

-3C 1200 47 C04 2 1 46
COY 131z.)- C50,17 1,01

5? 3

26
27

29
2?
30

1 .6

,2- * 2

A . .2

3186
2614.

1992.
1844.
1661 

81.
789 1

5279,

115.
77,

274n.

28 P
22.7

4 .0

12 .0

36.?

EU-154

CS - 3%
EU-124iI-1

17g.

1.16

1,16

2.
2.
2, 3?93.

115
, 41



31
32

31
E 4

35
36
3 6
37

1992,37 99o.05
2009.27 1004.50

2346.21 1173.01
2548.53 1274.20

2654.61 1332.27
2921.05 1460.53

1460,59
3102 159M.60

ERROR UOTATIHN A! 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 35.0%

1.86
2,07

2.11
2,45

1347.
1389.

646.
348.

248.

21Q3
3816,

7660.
62364

6785
535,

oilzI A.

H I In

67EU- 1541f
4.4 EU-154G"

EU-152
2.5 CO-60
2.7 EU-154:,

EU- 15%H
NA-22

2.5 CG-&60
0,0 KN- 4 (

I -
-t. C L A - 1 4 v

WHC-SD-WM-DP-045
REV1

C - MULTIPLET ANALYSS CUNYEROED NORALL

MULTIPLE ANALYS DID NUT CONVERME
MULTIPLET ANALYSIS CONVERGE' dUT FIT
ENVIRONMENTAL BACKGROUND PEW.

BACKGROUND
9AFCGROUND
BACKGROUND
BACKGROUND

SUBTRAL fION PERFIRMED USING FILE BK012
DESCRIPTION! WKG
COLLELT STARVEJ ON WS-JAN-9U AT L I ;001e
LIVE IME: 7000r MEOM

BEST AVAILABLE COPY

1

P

173

54, 1



222-S COUNTING ROOM WESTINGHOUSE HANFORd 16- R-93 .1:3001

WHC-SD-WM-DP-045
SAMPLE. E8608-2172 REV1
DATA COLLECTED ON 14-APR-95 AT 19:42:00
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE TART OF COLLEiT.

RADIONUCLIDE ANWLYSI n CRT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/E, iENE ii PI
DECAY QEV)

MEASURED ERROR CORRECTED ERROR EXPECT MI0

AC-228 LLD-.2 . 28E-03 LLD<2.28E-03 11 0
AC-228A LLD<:2.28E-3 LLD<2.28E-O3 411,10
AC-2283 LLD.9.96E-03 LLD<9.96E-03 a33110
AG-108M LLD<1.93E-03 LLD<1.93E-03 433.94
AG-liO LLD. 25E-02 LLD<1.25E-02 657.7X
AM-241 7.24E-01 +-2.71E-02 7.24E-01 +-2.71E-02 5954 -0,15

AM 20Afl 'iSE-C' +- 9C R4 6, Z---+-?rtE-O- '-67-.--~-

AR-41 LLD 4. 82E-04 LLD4.82E-04 1293 64
AU-198 LLD <. 6E-0S LLD 1. 68E-01 411 Q
A-133 LLD 1 .9E-0S LLD1I 00E03 3''. J

- 5A-139 LLDF'358E-03 LLD35E-03 I o5-8 5
HA-140 L'D'5. 4E-O3 LLEK5.54E-03 5 -27 L

BA-141 LL..4,09 E-03 LLD 4009E-0 190.23
E-7 LLuD1.87E-02 LLD<1.S7E-02 77 4,759 1

BI-207 LLDO1.09E-07 LLD1.09E-03 569.70
BI-212 LLD 1.17E-02 LLDK1.17E-02 727.27
BI-214 LLD 2.-3E-03 LL'<.2.3E-03 609,32
?I-214A LLD 2.33E-03 LLD<2.33E-03 609.32
PI-214B LLD 4 32E-0 LLD<4.32E-03 1120 28
* I-214C LLD 1.53E-03 LLDQ1,53E-03 1764. 51
CD-109 LLD 1.76E-02 LLD<1.76E-02 3t. C

CE 144 LLD 15.48E-03 LLD<5,48E-03 , J H
CE-13? LLD .01E-A LLD<8.0'E-04 165.'5
CE-141 LLD 1 .27E-03 LLD<1.27E-03 145.44 w
CEPRI44 LLDI 1.10E-02 LL.I1.10E-02 133.51
CO-56 LLD 6.59E-04 LLD:6.59E-04 846.7,

*2 i' ''' TIC s

CO--5Z LLD 6.61E-04 LLD<6.61E-04 810.75
CO-60 4.o2E-02 +-1,42E-03 4,62-02 +-1.42E-03 1332.50 --0.23

1103.24 -0.22
CR-Si LL1 1.01E-02 LLD1.01E-02 320 ,%
CS-134 4.52E-03 +-7.39E-04 4.521-01 f-.3?E-04 7Q5.04 -0.1

604.70-.18
CS-136 LLD:6.48E-04 LLD<6.48E-04 818.51
CB-137 4.34E+00 +-8.30E-02 4.34E+00 +-8.30E-02 661.65 -0.16
C3-138 LLD 5.43E-04 LLD<5.43E-04 1435.36
EU-152 LLD, I.2E-03 LLD1.32E-03 1408.01
EU-154 1,.15E-01 +-3.60E-03 1.15E-01 +-3.60E-03 1274.45 --0.25
EU-154A 1,18E-01 +-3.73E-03 1.1E--01 +-3.73E-03 123.10 -0.1(
EU-1', 7.0E-02 +-3.42E-03 7,08E-02 +-3.42E-03 105.31 -0.12

86.54 -0.14
FE-5? LLD 1.23E-03 LLD 1.23E-03 1099.25
HF-181 LLD 2.22E- ID LLD 222H-03 482.20
HG-203 LLD 92E-04 LLD 9.92E-04 279.20

- 1-131 LLD 1.64E-03 LLD<1.64E-03 36443

I-132 L'lD 2 2E-03 LLD 2.2?E-03 s67.6?
1-133 LLD 1 .tFE-0S LLD: .59E-03 529.69
1-134 LLD 961E-04 LLD<9.610-04 847.03



1-135 LLD 1.33E-03 LLD<1.38E-03 1260.41
K-40 LLD<4.99E-03 LLDC4,99E-03 1460.
KR-85 LLD<3.45E-01 LLD<3.45E-01 513.99
KR-85M LLD<8.85E-04 LLD8.85E-04 151.17
KR-87 LLD<3.53E-03 LLD<3,53E-03 402.58
KR-39 LLD4.38E-02 LLD<4.38E-02 220.90
LA-140 LLD<2.38E-04 LLE2.38E-04 1596.20
LA-142 LLD<2.55E-03 LLD<2.55E-03 641.83
MN-54 LLD<6.27E-04 LLD<6.27E-04 834.83
MN-56 LLD<7.49E-04 LLD<7.49E-04 846.76

NA-24 LLD<31 BE-04 LLD<3 18E-04 1368.60
NB-94 LLDO7.00E-04 LLD<7.00E-04 702.63
NB-95 LLD:6.8SE-04 LLD 6, 8E-04 765.78

NP-238 LL12.41E-03 LLD<2.41E-03 984 .4" 0
HP-239 LLD<5.30E-03 LLDI5.30E-03 277.0 Q
PA-233 LLD2.70E-03 LLD<2.70E-03 311.98
PA-234M LLD<2.71E-01 LLD2.71E-01 100.03 LU
PB-210 LLD2.10E-02 LLD<2.1OE-02 46.S
PB-212 LLD<1.73E-03 LLD1.73E-03 239.00
PB-212A LLD<1.72E-03 LLD<1.72E-03 0 239.00
PB-2123 LLD<2.81-02 LLD<2. 1E-02 " 300.10
PB-214 LLD<3.40E-03 LLD'3.40E-03 351.92
PB-214A LLD<3. 40E-03 LLD<3.40E-u3 al 351.9)
P8-214B LLD 4.62E-03 LLD<4.62E-03 2 921
P0-210 LLD: 5.31E101 LLDt5.31E+01 8 +q .00
H-214 LLD7.99E400 LLD<7.99E+00 7?'.7,
PO-216 LLD<3.48E+01 LLD<3.48E+01 804.90
PU-239 LLD<9.48E+00 LLD<9.48E+00 129.30
PU-241 LLD3.29E+02 LLDK3.29E+02 14S
RA-224 LLD 1.86E-02 LLDC1.86E-02 240,99

RB-88 LLD 1.94E-03 LLDA1.94E-03 1836.00
RB-89 LLD3.13E-03 LLD<3.13E-03 1031.88
RN-220 UML 1.08E+ LLD<1.08E+00 549.73
RU-103 LLD1.75E-03 LLD<1.75E-03 497.08
RURHl06 LLL>2.02E-02 LLD<2.02E-02 621.30
8-14 LLD 1.06E-03 LLD-1.06E-03 602.72
EB-125 2.23E-02 +-5.48E-03 2.23E-02 +--5.48E-03 427,89 -- '.03

600.56 -0,12
SB-125A 2.23E-02 +-5.48E-03 2.23E-02 +-5.48E-03 427.89 -0+05
SC-46 LLD.6.13E-04 LLD:6.13E-04 1120.415
8E-75 LLD 1.27E-03 LLD<1.27E-03 264.66

SN-113 LLD<2.31E-03 LLD,2.31E-03 391.67
zR-85 LLD:1.51E-03 LLD<1.51E-03 513.99
SR-91 LLD 2.09E-03 LLD<2.09E-Ofl W5.60
BR-92 LLD 4.02E-04 LLD:4.02E-04 1323.94
fA- 1J2 LLD 1.80E-05 LLUU1.80E-03 1121.30
TC--99M LLD 7.98E-04 LLD<7.98E-04 140.51
TE-123M LLDB 8.32E-04 LLD:0.32E-04 159.00
TE-125M LLOD 2.26E-01 LLD-2.26E-01 109.27
TE-132 LLD-8.49E-04 LLD<8,49E-04 228.16

Ty. A,17-f1 +-' All>- 741F-flI E-9..4E-o2 ...p3a ----

TH-229B LLB<3.82E-02 LLD<3.82E-02 137.02
TH-229C LLD1 .96E-02 LLDK1.96E-02 193.29
TH-234 LLL<9.578-03 LLDt9. 57E-03 92.50

TH-234A LLD<9.57E-03 LLD<9.57E-03 92,50
TH-234B LLD-2.96E-02 LLD-2.96E-02 63.30
TL-208 LLD:. I.22E-03 LLD:1.22E-03 583.14 175

U-232 LLD1.97E+00 LLD<1.97E+00 270.26
U-235 LLD1 .45E-03 LLD<1.45E-03 185.71

U-235B LLD(5.S1E-03 LLD 5.81E-TS 143.76



WHC-SD-WM-DP-045
REV1

U-237 LLD<3.79E-03 2od.00
W-187 LLD2.74E-03 LLD<2.74E-03 68.74
XE-131M LLfL<3.70E-02 LLDf:::3.70E-02 163.98
XE-133 LLD<1.48E-03 LLD<1.4BE-03 81.00
XE-13-3M LLD7.43E-03 LLD<7.43E-03 233.21
XE-135 LLD<8.07E-04 LLDE8.07E-04 249.79
XE-138 LLD<6.65E-03 LLD<6.65E-03 258.41
Y-88 LLDC1.76E-04 LLDE<1.76E-04 1836.06
Y-91 LLI<1.55E-01 LLI<1.55E-01 1204.90
Y-91M LLDE'1.61E-03 LLD1.61E-0Z 555 . 60
ZN-65 LLD(1.31E-03 LLD<1.31E-03 1115.55

724.20 -1.09
7P-I . -- - - - 743.33

176



K :4: **A fS ~ 4 W 4 ~ # * 4 4:v44~r4 s. y 4: 4 4 4 * 4

*
GAM M A SP ECTRUM A N A L Y S I S *

*
:** w*4:*4 4:4**4** * * * * * * * 4 * * * 4 * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R A M E T E R S

-MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
N'UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

rROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKEROUND SUBTRACTED
R ENERGY DIFFERENCES LISTED

IULTIRLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN:I
ANALYZED BY: JLA

:AMPLE DESCRIPTION: 42B47-A 22CC LI
GEOMETRY DESCRIPTION: 42B47-A 22CC
SAMPLE SIZE: 1.0000E+00 EA
STANDARD SIZE 1.0000E+&0 EA
ANALYSIS LIBRARY FILE: ANL230

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 16-OCT-92 AT 15:00:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 258 . DAYS, 3.0000 HOURS BEFORE THE START OF COLLECT

6000. SECONDS
6012. SECONDS
0.20 %

ENERGY CALIBRATION PERFORMED 24-SEP-92
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

BEST AVAILABLE COPY

'I.

WHC-SD-WM-DP-0 45
REV 3-OCT-92 12:20:37

177



RaMI WESTINGHOUSE HANFORD

P E A K A N A L Y S I S WHC-SD-WM-DP-045
REV1

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA
KEV KEV COUNTS COUNTS

1 98.80 49.14 2.18
2 119.47 59.48 1.12

3 176.45 87,97 1.11

4 244.55 122.02 1.15

273.47 136.48 1.09
332.20 165.84 1.11

559.14
784.08

1022.10

279.32
391.79
510.82

1028.55 14.04
1219.33 .5

609.19,
1323.90 661.74

661.41
1796.62 698.14
2347.01 1173.41

2665.59 1332.75
2922.30 1461.16

1460.58
3530.48 1765.38

1764.79
3673.07 1836.70

1.43
1.33
1.42

1.42
1.38

1.48

1 .59
1.76
1 .97
2.15

2.11

2.14

SIGMAERROR QUOTATION AT 1.96
PEAK CONFIDENCE LEVEL AT 85.0%

3600.
3181,

2399.

2274.

2449.
1919.

1399.
1223.
911.

873.
879.

841.

1004.
474.
274.
146.

72.

927. 18.5 U-234
16379. 1.8 AM-241,U-237v

EU-155
6237. 3.2 EU-155,

EU-155A
PB-214X,
TL-208X9
CD-109,
HF-175

4313. 4.2 SE-75,EU-152i
CO-577
EU-154A

532. 27.1 SE-75 CO-57
2568. 6.0 U-237,BA-139,

CE-139
456. 24.5 HG-203,SE-75
3191. 4.7 SN-113
264. 43.5 RN-222,I-133,

TL-208,NA-22,
ZN-65,RH-106

1438. 12.3 KR-85?SR-85
304. 31.5 BI-214Ai

244. 21.0 RU-103
11126. 2.0 CS-137

162.
4078.
8380.
7953.
1071.

1221.
32.

94.
23 '4 .

28.8
3.9 Y-SS,
2,2 00-60
2.3 CO-60
7.1 K-40
5,5
"'.2 3I-21

2.. 0
4,2 RB-E8

RB-SB

4C

,Y-98

BEST AVAILABLE COPY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS

ERROR
I.

NUCLIDES

5
6

7
8
9?

1 0?
11
11B
12
12B
13
14

16

17?
17i
18

I .173

22 2 -I COUN71NG 23-,3CT-92, 12:20:37
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WHC-SD-WM-DP-045
REV 1

180

Senal No. Sample Point Date Time Issued Priority

E 8501.-1211 ENV STD 4- 6-93 Ic:30 25

etermmnation Method/Slandgrd 8eeult Units Charge Code Reruns

AT-LIQ LA-EOS-113 uCi/L R4BC 0
Semple Size Customer 10
500 ML

Remarks. Calculstions. Results:

EDP E341 ENVAB

STD# V,9O6 RESULT

STD VAL %.REC

Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

He Hrs Hr3 Hrs Hra

Data Time Completed tabUnit Mgr

4e i-i ___1__ .- ,3S



S.

WHC-SD-WM-Dp-045
REV I

SAMPLE POINT:
LAB ID #:
NUMBER OF ALIQUOTS:

NET
CP4

ALPHA: 175.927
BETA : 2430.820

ENV-STD.
8501
3

STANDARD
DEV. CPN

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER

6.464E -4 6.419E -4
7.523E -3 7.789E -3

(UCI/L)
LOWER

6.308E '-4
7.257E -3

DEVIAT ION
PER CENT

2.41
3.54

SCATTER
ERROR

OK

1I,



Srital No Sailple Point Date Time Issued Ptiwty

E '3' .- 1O 3 . i'~O~IC 4--12~9:
te'mtnallon MeIrodISlandAld Resul Unis Ch.,g. CodI Smuns

AT-S0LD2 LA-5 -. J uCi PC41i

Sample S-10~jtn'ut
- T7cuV Q'SOF SAI-1PL U

Remais. CatuetoInS. Reslts co

AnaIySt I t An -I . ftalysI - Analyst .4 AnalySt 5

Date Ti. Completed 1a UnA Mg,

Atwnlculation by O On 04-14-1993 at 19:22:56
574(2- * 19 1 -iAch ount Alpha eff. : .2941

/-- a~ple size : .4962 g Dilution : 1

lout I I

51642
-------- 0.6 = 3.18791-02 uC/g alpha

5 A!50

182



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS
a'.t

1;V HALF LIFE 432 Yr TIME ZERO (HD)

COUNT TIME 5 MINUTES HANFORD DATE (HD) WHEN COUNTED __ _5___

WHC-SD-WM-DP-045
DETECTOR NO.

STANDARD SIZE DATE
ID

36B40P8 1 04/03/90

36B40B7 1 04/03/90

36B40C7 1 04/03/90

36B40A3 2 04/03/90

36S40B3 2 04/03/90

36B40C3 2 04/03/90

39 __ _

.Sc T

REV 1 BKG. _o.5_ C/M

=FE COUNTS @ COUNTS Cd COUNTS @ COUNTS -

I/liT5 0 DES. 90 DEG. 180 DEG. a7 DEG.

e Cg_ eve c_ 6 f :/L

- 0V25- 230tif fl3 52ACS

BEST AVAILABLE COPY

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

STANDARD
ID

36B40A8

36B40B7

6TB40C7

36B40A3

,6B40C3

SIZE

9
TIME ZERO DATE (HD):

DATE COUNTED (HD):
Ani-241

157784
=

1

DATE

CALIBRATED BY:

TIME COUNTS @

RA JONES

COUNTS 12

15897

16626

HD 0 = 09/25/44

COUNTS @
0 DEG. 90 DEG. 180 DES.

1 04/03/90

1 04/03/90

1 04/03/90

2 04/03/90

2 04/03/90

,7. 04/03/90

90084

159636

230125

63232

115406

90065

159606

230909

64299

115701

160402 164159

90124

157844

233449

63375

115536

COUNTS 1
270 DEG.

158346

234954

64039

116365

160356 163643

RADIONUCLIDEAm-241

Q

04



9- 3-3 0WHC-SD-WM-DP-045
REVI

STANDARD
ID

36940A8

36B4037

36B40C7

AVERAGE,

STANDARD
ID

36B40A3

36B40B3

36B40C3

AVERAGE,

STANDARD
ID

36940A6

AVERAGE

SIZE

1."

1"

STD
VALUE

AVE
CPM

60570 18134

il 109900 31771

1 " 159700 46471

= v.2941 +/- @95%

STD
VALUE

AVE
CPM

F 1860 12779

2" 110700 a3149

161400 32427

0. 2063 +/- l95%

5,

STD
VALUE

59470

5" 1080

160100

, 5"

AYE
C11CPM

-1

-1

-0.0000 +/- @95%

DECAY
CORR

1. 00

1.00

1. 00

0.0108

DECAY
CORR

1. 00

1.00

1. 00

a. 0083

DECAY
CORR

1. 00

1.00

1. 00

o. {:n)00

DECAY CORR
CPM

EFFICIENCY.

0. 3004

31873

46620

3.67 %

DECAY CORR
CPM

12820

32531

4. 03 %

DECAY CORR
CPM

-1

-1

-1

-93.32 %

0. 2900

0.2919

ON 04/03/90

EFFICIENCY

0. 2074

0. 2098

0. 2016

ON 04/01/90

EFFICIENCY

-0. 0000

-0. 0C0

-0. 0000

ON 04/03/30

NEW EFFS FOR DET

COMPARISON TO 1988

1" = 1.05 HIGHER NOW

2" = 1.13 HIGHER NOW

1".

a. =

/t' \j

= 0. 2792

0.1833

- -Lj t aH. CIM"

A -

- 3 0c H8\tos4 - 6
1W/

9 Am-241 1" = 0. 2941 E. =

5" =

0. 2063

-0. 0000

~Ll L/ 0t

-1
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WHC-SD-WM-DP- 045
REV I

I

.- 3)5

/24f/f

DaciSeriI NO Samrle Point .
'.

S 5340.--333o SHIFIT SIT 4- 1-o u:57 26
Determination MeIhodStandasd Result Units Charge Code Reruns

Pu239/4 0  LA-503-156 uCi/L STD 0
Sample Size Cistomer 10

100-10-200 #/O A i,/%e&7

Slcpjittons. Results

SPIK 1 3*.
SPIKE VOL.Ja j S .1S03.. 1

%Ae/-s. joz&Q4 o 5.77G-1in
ACID ADJ

j,-e HNO-3 MT,/ -.L-. 0E*
m/.' 3. £364+2

AY - I Arats - 2 MrAnalyst - 4 Analyst - 5

Hr" Hr" Hir, Mr, is

IT..;t3"

t &4/5 1

Dale LaO Unit Mgr

$4-.eew.Wb lA-1lO83)

(

->
Time issued Prionty



WHC-SD-WM-DP-045
REV 1

#/1 q-v-ti &?.

7o

C. f77)65.92's/E (.t+

60. 3 1 &)z !i t*7

c<.e7/E

186



WHC-SD-WM-DP-045
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S-5340-3336.

File ID: SD5315.SPC

Counted on: 4/21/93 020: 0
Detector/Geometry number: 5/ 1
Count time: 30C00. Sec

PEAK ANALYSIS

D-xs~&t~-
4-

Peak height
Initial Final
2143.2 2179.1

62.7 64.0
419.9 0.0

3470.4 3447.1
7.0 7.2

Peak center
Initial Final

364.890 364.890
306.526 306.526
267.809 267.809
233.597 233.597
25.375 25.375

FWHM
Initial Final
16.000 9.705
24.000 12.515
12.000 12.123
20.000 9.555
20.000 9.599

Tau
Initial Final
8.000 4.411
12.000 4.721
6.000 6.102
10.000 5.330
10.000 14.290

PEAK RESULTS

Peak AEA Peak Centroid
ID Isotop9, Fract. Exp. Obs. Diff.
1 Cm244 r1,0.3976 5.796 5.789 0.007

Cm243 5.786 5.789 -0.003
2 Pu238 0.0135 5.499 5.515 -0.016

Am241 5.480 5.515 -0.035
3 0.0000 5.333
4 Pu239 0.5877 5.143 5.172 -0.029

Pu240 5.144 5.172 -0.028
5 U 238 0.0011 4.200 4.194 0.006

FWHM
0.05

0.06

0.06
0.04

0.05

Count
Rate c/m

38.25

1.30

0.00
56.54

0.11

Activity
d/m uCi/ea

191.65 0.863E-04
0.118E-03

9.07 0.409E-05
0.313E-05

0.00 0.OOOE+00
283.27 0.128E-03

0.128E-03
0.70 0.314E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel

Energy range (MeV): 4.074 TO 6.481
Efficiency - 0.1996 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
48615.0
48614.5
48102.8

511.6

% Recovery
100.000
99.999
98.946
1.052

Analyzed by:

Peak
ID
1
2
3
4
5

L-1S
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SPECTRUM SD5315.SPC
1 LEGEND: RAW = .... MODELED PEAKS - 1,2,.., ETC 11056.3

WHC-SD-WM-DP-045
REVi5

5

4
.. 4

................... 4
.................................................. 4

........................ I..................................... 4
............ 4.

.1

.1

...... 1

...................... 1..

................................. ............

..................1
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WHC-SD-WM-DP-0 4 5
REVI

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101

121
131
141
151
161
171
181
191
201

~1 1

31
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
'51
~1

511

0.
0.
4.
1.
0.
2.
0.
0.
0.
1.
0.
0.
2.
3.
2.
3.
3.
6.

12.
13.
20.
85.

531.
2057.

224.
0.

10.
15.
3.
8.

31.
21.
10.
10.
30.

327.
992.
257.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

0.
0.
6.
1.
2.
1.
2.
1.
0.
1.
2.
3.
1.
2.
3.
2.
7.
7.

13.
14.
20.
72.

628.
2098.

106.
4.
9.
6.
2.

13.
35.
15.
7.

16.
48.

410.
1138.

149.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
4.
1.
0.
0.
0.
1.
0.
0.
0.
0.
4.
1.
2.
4.
0.
7.
7.

17.
22.
86.
69Y.

2099.
63.
4.

18.
13.
3.
8.

35.
13.
14.
21.
64.

501.
1270.

88.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

SP:SD5315.SPC
0.
0.
3.
0.
0.
1.
0.
3.
1.
0.
0.
1.
0.
I.
2.
2.
8.
5.

12.
19.
27.

144.
852.

2016.
28.
10.
21.
4.
2.

16.
34.
11.
7.

15.
95.

576.
1276.

36.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

0.
1.
3.
0.
0.
0.
0.
1.
0.
1.
2.
0.
0.
2.
3.
0.
3.
5.

14.
13.
26.

168.
948.

1731.
13.
8.

20.
5.
5.

19.
35.
11.
13.
19.

109.
652.

1264.
13.
0.
0.
0.
0.
2.
1.
0.
0.
0.
2.
2.
0.

0.
2.
3.
0.
0.
1.
1.
0.
0.
0.
1.
0.
2.
2.
1.
2.
7.
8.

17.
16.
39.

194.
1069.
1489.

5.
9.

21.
2.
4.

23.
35.
10.
20.
18.

126.
672.

1229.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.

0.
0.
4.
0.
0.
1.
1.
0.
1.
0.
3.
1.
0.
0.
3.
5.
2.
7.
5.

13.
37.

213.
1272.
1202.

4.
3.

28.
3.
3.

23.
36.
6.

11.
24.

158.
783.

1007.
1.
0.
1.
0.
0.
1.
0.
1.
0.
0.
2.
0.
0.

0.
2.
5.
1.
0.
1.
1.
1.
0.
0.
2.
1.
3.
4.
2.
1.
8.
6.

15.
17.
48.

296.
1470.
832.
3.
9.

19.
4.

10.
20.
37.
6.

14.
25.

205.
813.
804.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.

0.
2.
3.
1.
1.
0.
0.
1.
2.
0.
1.
3.
2.
1.
4.
1.
1.
6.

12.
27.
46.

387.
1632.
529.
0.

17.
17.
3.
7.

28.
28.
8.

19.
19.

250.
892.
623.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
5.
0.
0.

189

0.
6.
1.
1.
0.
1.
0.
0.
2.
0.
0.
1.
4.
2.
2.
9.
3.
9.

16.
21.
52.

435.
1754.
374.
5.
7.

17.
2.
7.

25.
27.
4.

20.
41.

278.
958.
414.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-045
REV1

BEST AVAILABLE COPY

A'C GEOMETRY STD 58714 (83-17) .

COUNTED ON APC # I
S to VALUE: 08530 0/
IME ZEIO: 01/29/90

BKG: 10
TODAY'SVATE: 08/8/92

VEcA Y Cofl'N: 2.552 YEARS

NEW S1) VALUE: 08727

COUNTS CNT TIME C/M COINC CORR CORR CIM GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

R 10 TRIALS AVG A V6: .....
MAX 0.5020
MIN 0.49,7 48754 309 49663 ,:0.5000

190



WHC-SD-WM-DP-0 4 5
REVw

DET 2 3 4 5 6 7 8 JUPITER I
...... . .N .....I4

SCT/SHIFT N Y/ 4 i/ /11 ~
U ////0- Pu -0 922 2Y m* 2

D TE Am 3d o U :r6

cm 1o J70 37 370 (4 7

SCT/SHIFT Np i /52 / r 
1

P Pu /1 2 .2 2 Z11 25 o ' 3
DATE Am /3 o2 9 0

4 - lCm 40 370 36 70 3'G - y 7
.... ... .. . ....k~- j p~g Atg t~x ; K _~t 3 -l T3. 2 I 3 .3 ~ 3.4 4& ~ ~ 4 2 ~ t a ' 4 f A 1 2 L .

SCT/SHIFT Np 5 55
Pu /0 0 2 2e 53

DATE Am

44- cm (G/ 3 3 370 36 30 3
.4...4.2 3 &

SCT/SHIFT N // K S/
S 4- Pu / 2 '27 27

DATE Am 156 XO

9'.3 cm /(g 370 (4 6

43~~-, 4 o14

J (-- Pu 1/ 3 al 48 30' Z 4 , 7 , 14
DATE Am 136 'Go -So? TO 09f

I, / -3 Cm (G 70 0~ 370 7 -967 37 Ll

4 4.4 2 13 4
SCT/SHIFT N 50 1

Pu/2 20022? X 3
DATE Am V2a o

.3 cm / _704 _70 -7
NOTE: Np (WNp) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1 1 .1 - .4Pu (Pu) peak must be at ch 229 -10 (3.2 - 4.4) or ch 113 +/-10 (3.Am ( 2"Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4)Cm ( Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REVI

Seral Nlo SanDple 'inl Oat. T.m Issued Powrs

E 8608.-3336 H&RWC , 4-12-93 13: 3 18
Oetermrnaon M todsI a eIdaid Realt Ut.s Ca,ge Co. Reun.s

Pu239/40 LA-503-156 uCi/Jl VOGEL 0
Sample Ste Customer 0

100-10-50 0069WQL
emaiaks. Calcuations. Resuils .o 6 oyt -

SPIKE #: Gq q3
SPIKE VOL. mL

ACID AD. 11#M Bag

*t2. Ls.sW.

sa A ys 2 Anatyst - 3 L A0atysI- 5

H13 Mrs HS ls trs

Da. Ti.m Compleed LaO Un t*e

1-2 o -71 751.
544810 O I A -0O-831

97 z/-'1 f, -3 3

/ 1-3/ .T/4/ 3 7

fycc, 7)(.iii.) -(.er
.4'2ov £.2.vpS)

)(-u.e 2l94a

.Zle

Ar vo'b/L

C.
192

4') ???9



G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E8608-3336

File ID: SD7779.SPC

Counted on: 4/21/93 @ 8: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
2472.6 2479.2 364.002 364.002
1351.6 1352.8 305.511 305.511
380.6 0.0 268.382 268.382

6583.4 6610.3 232.756 232.756
13.2 8.8 150.138 150.138
8.4 8.7 22.569 22.569

FWHM
Initial Final
20.000 10.012
20.000 10.642
12.000 12.123
20.000 9.979
32.000 269.411
20.000 6.978

Tau
Initial Final
10.000 4.666
10.000 5.692
6.000 6.102
10.000 5.739
16.000 35.973
10.000 11.557

PEAK RESULTS'

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3
4 Pu239

Pu240
5 Np237

Np237
6 U 238

AEA
Fract.
0.2462
0.1318

0.0000

Peak Centroid
Exp.
5.756
5.499
5.480

0.6173 5.143
5.144

0.0041 4.640
4.781

Obs.
5.755
5.486
5.486
5.315
5.151
5.151
4.771
4.771

Diff.
0.001
0.013

-0.006

-0.008
-0.007
-0.131
0.010

FWHM
0.05
0.05

0.06
0.05

1.24

0.0006 4.200 4.184 0.016 0.03

Count
Rate c/m

43.61
23.35

0.00
109.36

0.73

0.11

Activity
d/m uCi/ea

260.23 0.117E-03
189.64 0.854E-04

0.654E-04
0.00 O.OOOE+0O

639.51 0.288E-03
0.288E-03

70.69 0.318E-04
0.220E-05

0.83 0.376E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.080 +

Energy range (MeV):
Efficiency = 0.

(0.0046)*Channel
4.080 TO 6.436
1.10 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
88970.0
88970.0
88573.9

396.1

Analyzed by:

% Recovery
100.000
100.000
99.555
0.445

S.~ 193

WHC-SD-WM-DP-045
REVI

Peak
ID
1
2
3
4
5
6

xW,

, X-Z,,-cf3



SPECTRUM SD7779.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

4

21046.8

6
6

.. 2

........... 2

............ 2

.2

.1
. .I

.................1
..........................
....... I

194

WHC-BD-WM-DP-045
REVI

.............. 4.

............................................................. 4 .

.......................................................... 4

..... 4.

5
5
5

4

2



WHC-SD.-WM-DP-045
REV I

Raw Data Dump
1
11
21
31
41
51
61
71
81
91

101
__ 111

121
131
141
151

rA 161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
6.
1.
0.
0.
0.
1.
0.
2.
2.
0.
2.
3.
7.
2.
5.
2.
8.

13.
50.

162.
1070.
4020.
358.
6.

18.
12.
29.

166.
678.
262.
6.

21.
55.

485.
1369.
232.
0.
0.
0.
0.
0.
U.
1.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.
0.
4.
0.
0.
0.
2.
0.
2.
1.
0.
2.
0.
2.
1.
8.
4.
7.

13.
19.
67.,

217.-
1254.
4015.

146.
6.

14.
21.
26.

203.
706.
180.
6.

16.
79.

566.
1480.

116.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
0.
1.
0.
0.
1.
1.
1.
0.
2.
2.
2.
4.
5.
2.
7.
9.

19.
68.

263.
1506.
3743.

78.
11.
19.
15.
28.

220.
850.
109.
3.

23.
74.

606.
1468.

73.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
5.
0.
0.
1.
2.
0.
0.
2.
0.
0.
2.
3.
5.
5.
2.
7.

10.
28.
65.

287-.
1771.
3482.

44.
4.

26.
14.
30.

264.
765.

64.
4.

28.
106.
696.

1447.
25.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD7779.SPC
0.
0.
4.
0.
0.
1.
0.
2.
1.
0.
1.
0.
2.
1.
5.
6.
4.
4.
6.

32.
81.

377.
2137.
2875.

17.
13.
28.
9.

41.
314.
790.

51.
6.

30.
124.
765.

1327.
14.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.

0.
4.
4.
2.
0.
0.
2.
1.
2.
1.
2.
0.
0.
3.
6.
2.
3.
8.

10.
25.

'83.
477.

2457.
2457.

9.
9.

30.
17.
56.

361.
719.

20.
6.

34.
171.
806.

1160.
4.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.

0.
6.
1.
1.
1.
1.
2.
0.
0.
1.
0.
0.
2.
4.

12.
4.
3.
3.

20.
31.
85.

545.
2828.
1803.

7.
9.

21.
21.
68.

405.
720.

25.
10.
37.

195.
860.
935.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
3.
1.
2.
0.
0.
1.
1.
4.
1.
2.
0.
3.
7.
6.
3.
4.
9.

14.
40.

108.
660.

3185.
1265.

5.
13.
24.
31.
85.

493.
595.

20.
11.
32.

264.
1000.

747.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
5.
0.
0.
0.
0.
0.
1.
1.
3.
2.
1.
2.
1.
9.
1.
2.
5.

14.
30.

131.
741.

3458.
832.
9.

16.
30.
21.
92.

515.
492.
5.

11.
55.

310.
1047.
517.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
8.
1.
0.
0.
0.
0.
0.
3.
0.
0.
1.
1.
4.
9.
4.
4.

10.
21.
30.

148.
918.

3793.
487.
5.

11.
26.
25.

140.
568.
349.

18.
12.
63.

409.
1211.
349.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0. 0. 0. 0. 0. 0. 0.
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WHC-SD-WM-DP-045
REV 1

-- 4

BEST AVAILABLE COOPY

196

APC.GEOMETRYSTD 5816 (83-17)
COUNTED.ONAPC # 3
.. ST VALUE: 98630 DIM

*TIME ZERO: 01/29/90
BKG: ~ 9

TODA Y'S DA TE: 08/79/92
DECA Y CORR'N: $2.554 YEA RS

NEW.STD.VA LUE: 98.2 7.

COUNTS CNT TIME CIM COINC CORR CORR CIM GEOM

242920 5 48575 307 48882 0.4981
242932 5 48577 307 48884 0.4982
242052 5 48401 305 48706 0.4964

243038 5 48599 307 48906 0.4984
242907 5 48572 307 48879 0.4981

242795 5 48550 306 48856 0.4979
243214 5 48634 307 48941 0.4988
243707 5 48732 309 49041 0.4998
242647 5 48520 306 48826 0.4976
241653 5 48322 304 48625 0.4955

FOR 10 TRIALS AVG AVG AVG AVG

MAX 0.4998
MIN 0.4956 48548 306 48855 0.4979



WHC-SD-WM-DP- 045
REV1

1 2 3 4 5 6 7 8 JUPITER II
3IPvAEA b PK 3.*3.2 

3.3 3 4 4 V I4SCT/SHIFT Np 4/ /5/ l2 151 1 /15 -
-M Pu )O0 9 27 A ITO2 j/

DATE Am , 3'0 I 3d L.
g-/?43 cm Io 370 37 13-7') 7(4 ( Q . -1___6_

JUTP AEA ~<~ 4ts~m " 4 <jj ~43 4. 4 2m.

SCT/SHIFT Np qTF 1J/52 I/6 1/g'o /1:51
4{ u / 249 ra ti ILT %25 30 23L

DATE Am /36 10 227 103 1297 I )

cm /60 -70 1(4 3. 7170 fG5 0, 370

SCT/SHIFT N /go /S-t #iT /:5 1/01 Its/ 1/53 1
p4 Pu //0 b.% 2c .. 1t 2 ,1 224 1Z-o Z 3

DATE Am ( o0,Y ? I (f 303 1C0 301 30z
mo-15 Cn /6/ 3? / G5 % 13-703 367O fo

___3'_ 3.2_ - 3- '. -': . __'4' 3 _.4 - 1'r.2' <t3.24

SCT/SHIFT N* .1 / 1P41 9 /T r ____4 4T /15/ __ __

le/G Pu /IA 21 '7 -AF : ,Z a' bgo lq4
DATE Am I SOt 2939 UlA.-Z V77 I I __

5- 19 Cm )67( 13')0 hllg . 3 1 L1  566 ')-70f37

JUPAAEA P 3,3 J A4{42 t 2-4, 3 4 .1.4
SCT/SHIFT Np I P9 h50 _ 15 1 1 11 5
r 6 ( I Pu 110 cli I ),18 '2%cf k30 I-Z-7 13X 1 5

DATE Am ) 3ox 2 9 13.2 1701 0oj 30,4I /",I
-C ___ Z70 y&4 370 1 ' 1 7 1-371 137 ILI

.:JuPAEA.: K cj 3.1 1K3.2j 3.3t 3.4 4 4.2 ~4.3 44 1? T4 .

SCT/SHIFT Np 11 \53 / -.! LJ1 L51 /5/ I A I
Pu G)d iz9gS2I3d Z3L M To_

DATE Am M ,1I ?O/ 'j1 30. 1 3'1 30O
_-21-95 cm ALL GZG jjfl 3'7o -____ Z-_

NOTE: Np ("'Np)
Pu ("Pu)
Am (A41M)
Cm (2Cm)

peak
peak
peak
peak

must be at ch 150 +/-
must be at ch 229 +/-
must be at ch 300 +-
must be at ch 368 +/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

- 4.4) or ch 80
- 4.4) or ch 113
- 4.4) or ch 139
- 4.4) or ch 160

BEST AVAILABLE COPY
197

DET 0

+/ -

+1/-

10
10
10
10

(3.
(3.
(3.
(3.

1,
1,
1,
1,

L.i -

1.1 -

1.1 -

1.1 -

1.4)
1.4)
1.4)
1.4)



WHC-SD-WM-DP-045
REV I

6~c Zcfl-& /217' 4c-2teUf

Serial No Sample Point * Date TIme 'sued Prionry

S 5336.-4822 SHIFT STD-S 4- 1-93 0:55 26
Determination Method'Slanoard Result Units Charge Code Reruns

Arn241 LA-503-156 uCi/L STD 0
Sample Sie Customer 10
100-10-1ML 7
Remats. Calcultions Reslt-s
SPIKE #:'3T6 *J M-kttS
SPIKE VOL. J1 .
.Z 0l)

CID ADJ
44 PING _HN03 ML

HIS His . rs 83s

6/93
ST, , Ia LAO Unit Mgr

51-0641 IR -10 -831

198



WHC-SD-WM.DP.045
REVI

30

37 ) OO)) Q 01)
*1;
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WHCO-D-WM-DP-045
A L P H A E N E R G EVA N A L Y S I S

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
S-5336-4822

File ID: SD8996.SPC

Counted on: 4/22/93 @ 6: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

/4

Peak height
Initial Final
1055.4 1113.6
780.5 880.0
19.8 20.3

Peak center
Initial Final

297.078 297.078
254.717 254.717
27.325 27.325

PEAK RESULTS

Peak AEA Peak Centroid
ID Isotope Fract. Exp. Obs. Diff. FWHM
1 Th228 0.6550 5.430 5.456 -0.026 0.19

Am241 5.48 0 5.456 0.024
2 Am243 0.3438 5.234 5.257 -0.023 0.08
3 U 238 0.0012 4.200 4.188 0.012 0.01

Count Activity
Rate c/m d/m uCi/ea
90.39 691.51 0.311E-03

0.235E-03
47.44 2342.54 0.106E-02
0.17 1.18 0.530E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0047)*Channel

Energy range (MeV): 4.059 TO 6.466
Efficiency - 0.1841 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65887.0
65887.0
68997.0
-3110.0

% Recovery
100.000
100.000
104.720
-4.720

Analyzed by:

G E N E R A L

Peak
ID
1
2
3

Initial
40.000
32.000
16.000

FWHM
Final

39.448
16.151
2.965

Tau
Initial
20.000
16.000
8.000

Final
2.178
1.342
9.693

S
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SPECTRUM SD8996.SPC
1 LEGEND: RAW . .... MODELED PEAKS - 1,2,.., ETC

1
.1
21
2.1
2.1
2.1
2.1

2.

.2.1.
.2.1

-.. .2.

..

.2..
1...

.2.

.1. .2.

...
1
...........................1 1

3.

5399.5

WHO-SD-WM-DP-045
REVI

.
1..

.1...

.21....

.. 2.1 .....
.. .21 ....

.2...
.2.

.... . .. ..
...........

.2 .....
... .........

... .. .. ..
.... . .. ..

... .. 1

201

...............



WHC.s8DWMDP-0 45
REV i

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

21.
16.
1.

13.
13.
14.
4.

18.
19.
34.
41.
46.
67.
95.
92.

132.
166.
239.
283.
380.
437.
523.

0.
0.

14.
12.
0.

13.
6.

14.
9.

29.
13.
28.
46.
55.
65.
75.
77.

117.
182.
197.
298.
352.
433.
542.
637.
683.
597.
416.
444

1
50.

199.
7.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

_32. f^620
,6:)P-688

585. 544
397. 406
511. 471
482. 551
528. 501
149. 120

7. 5
0. 0
1. 0
1. 1
0. 2
0. 0
0. 0
0. 0
0. 0
0. 0
0. 1
0. 0
0. 0
0. 2
0. 0
0. 0
0. 0
0. 0

0. 0.

SP:SD8996.SPC

2
1

I
1

3
3
5
5
9
8

13
18
22
28
36
45
55

0. 0. 0. 0. 0. 0. 0. 0
0. 0. 7. 8. 9. 10. 17. 1
6. 19. 29. 32. 24. 22. 10. 24
0. 7. 4. 1. 0. 3. 6. 3
2. 1. 2. 2. 5. 8. 12. 13
6. 7. 8. 7. 7. 6. 7. 12
2. 10. 9. 7. 5. 8. 7. 5
2. 9. 9. 11. 13. 8. 7. 5
1. 12. 15. 14. 17. 25. 13. 17
9. 7. 11. 27. 18. 20. 26. 26
8. 30. 20. 24. 29. 23. 33. 17
2. 37. 33. 43. 21. 41. 39. 40
3. 42. 40. 46. 53. 39. 55. 46
5. 50. 61. 48. 61. 60. 58. 60
5. 72. 86. 65. 77. 87. 78. 68
5. 93. 85. 104. 96. 97. 91. 116
4. 111. 114. 101. 116. 135. 108. 119
0. 141. 146. 145. 151. 165. 143. 192
7. 168. 168. 182. 198. 197. 216. 204
8. 237. 235. 262. 241. ,234. 265. 275
8. .304. 319. 291. 312. 334. -296. 367
6. 347. 352. 392. 353. 404. 435. 436
4. 474. 442. 504. 499. 497. 494. 519
2. 528. 553. 582. 593. 602. 622. 571
. 640. 673. 649. 678. 626. 636. 704
. 676. 687. 704. 649. 713. 634. 627
. 480. 516. 417. 374. 397. 384. 357

419. 419. 441. 417. 433. 396. 425
438. 491. 499. 487. 517. 533. 555
521. 509. 542. 552. 566. 470. 515
482. 521. 448. 405. 345. 302. 254

. 94. 83. 60. 42. 33. 30. 26
1. 1. 1. 0. 0. 0. 0
1. 0. 0. 4. 0. 1. 0
1. 3. 1. 1. 1. 1. 2.
4. 1. 2. 3. 0. 1. 2.
0. 1. 1. 2. 2. 1. 1.
0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 2. 1. 0. 2.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 1.

. 0. 0. 0. 0. 0. 0. 0.

. 0. 0. 0. 0. 0. 0. 0.

I.

I.

I.

I.

20a



WHC-SD-WM-DP-04 5
REV I

BEST AVAILABLE COPY

203

APC GEoMETRY.STO 5hG(83-1 .

COUNTED ON APCI
SWt VALUt.9:0/
11ME ZERO: -299

8KG: 70
TOAY'S DATE: 08/74/92
DECAY COfl'N: 2.S52 YEARS

NEWSTO VAL/E: a 727

COUNTS CNT TIME C/M COINC CORR CORI? CIM GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

../~On 70 TRIALS AVG AVG AVG AVG
MAX 0. 5020
MiN 0.4987 48754 309 49063 0.5000



WHC-SD-WM-DP-045
REVI

1 2 3 4 5 6 7 8 JUPITER II

JUPAE $2 PK~ 3.j 3. 3. __._4 4.._42 .3 4. _.__ N 1.2l 4t. 1.4j

SCT/SHIFT Np 1 /-/ L 151 XT .Lt . _.

ry CPu )/O 229 X2 }12LA3' ____| 11

DATE Am /4 3 -'ao / 00 30> 300 f03 ?08 /_

1/- /?43 Cm /O 370 36 7 3-7' CA ?0 3(( 7

JUP WEN' ' ' . is3 t E,.'4I __4. 4.

SCT/SHIFT Np /-0 tu2 /52 //0 / _

/,f(,) Pu //0 -7 1 77 '2 1 L A!5 __ Z 1
DATE Am /34 T02 2 00 3 301 30-7

7- Cm /0 370 564 __ 1 0 3'C, 3~ 1 370

eJUP AXA#- pK 3.1 '3.2 33 3.4 4., 4 2 '4.3 4.4 3 h .2 1. 4

SCT/SHIFT No T-) /114 /S T 15 /57. 7 l i 1 /53

? Pu //O 2 a Ze b.9 'la3) 21 13o U53 Z -_Z_

DATE Amn jY607 V&0- TOgt303 00302 307

4t-* o-l cm G 3-71 1F %69 3-70 36F 3,7o 3/4-2o4 Pfo W3 /..j ~ 1 L .

JPAAW# 4P1C~.AAa'r .23aQL 3 i3.4 , t4. 42: t .3' j4.4 :st.v1 ".24 23 13

SCT/SHIFT N /(01q9 5 q I 15 .L //1/-7

__ /100 P j9 S27A2f232 fl4G jj__ __ ____

DATE Am /1( O 29t.301il09 :Z 9f7 ZD 7 ___

j-r-q{ cm I(& 3 0 3GG %9(05 6 370 37! Z/,
JU AA P __._ 3.2 I. 3.4 __ 4__ 2'_ 4,3_ 41._I2.2 1 L31.4

SCT/SHIFT Np Y5- 1 0 /09 iS! 15- 51 15*

? /(--Pu It o 72A 8 flt2?a 12 -ZXZL _

DATE Am 13Go xO2 2)9 32J I Tax 01s Z y 09

-/1-93 cm IGO7o 7(,6 1'3 30 %i 37i 3 7T J

JUP AA K3 4.1 4 j 4.3' 4.4 _.1 1. _ .3 1.4

SCT/SHIFT N 5-, G9 150 / 15LIl 15/ 154 A /I

L"- /G- Pu /10 2fl 12o 523 T_
DATE Am 37 ' ( 1099 30 7- 9 02. SO I A

___cm /6/ jc- 3 Lj 37O

must
must
must
must

be
be
be
be

at
at
at
at

ch
ch
ch
ch

150
229
300
368

+/-
+/-

+/-
+/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

- 4.4) or ch
- 4.4) or ch
- 4.4) or ch
- 4.4) or ch

80
113
139
160

+/-
+/-
+/ -

10
10
10
10

(3.1,
(3.1,
(3.1,
(3.1,

1.1
1.1
1.1
1.1

1.4)
1.4)
1.4)
1.4)

204

DET #

NOTE: Np
Pu
Am
Cm

(n"Np)
( 9Pu)
(2'AM)
( 2"Cm)

peak
peak
peak
peak

BEST AVAILABLE COPY



Sesmal No Sample Point Dale Tim Issued Psrily

E 8608.-48221 H&RWC 4-12-93 13: 3 18
0eie.nai.on loethodSandad Resuit Units Chage coe Runs

Am241 LA-503-156 uCi/ VOGEL 0
Sample Sie customer ID
100-10-50 0069WQL

Ramats. Calculalions, Resulls 4/q , Soyn(
SPIKE # 5 463SPIKE VOL . ____

-cog-4MLco ML'3

Hrs Hi Ms His /"I.

on~.1 1.m cim291yo

- .. ./ 7 7.ntEl-d

9

6 Lu

205



G E N E R A L A L P H A F N E : r Y A N A L Y 3 5
Rev. 1,10

DATA REDUCTION REPORT

SAMPLE
ES603-4822

FiWn IV': 807790,SFC

Counted on; 4/74/93 W12; 0

Detector/Goma~tr number; 7/ i
Co""Ot time: 3000. S

FEAK ANALYSTS

Peak heiaht Peak rvnter
ini bial Fino3 initial Finwl

6.5 5.9 364.185 364.18t5
2166.2 2180.8 301.684 301.684
1620>1 1649.9 236.036 256.06

10i
12.

24,
24.

0 x $J
000
000
000

PEAK RESUI TS

Peak

1D Isotope
1 Pu236
2 Th228

Am241
3 Am243

Peak Centruid

Frsut. Exp.
0.0021 75056
0.5686 5.430

0,44Y3 5.234

Obs.
S./49
5.462

1.2S2

DiF r FwHm
0.00/ 0,13

-0.032 0,08
0.018

-0.01H 0.06

Ouunt
Rao" :A m U/ m

0,72 1 , A 1 0
3 .39 407,00 0

0
44,33 i98A >25 1)

DETECTOR CALIBRATION
Enerfe(MFV) - 4.074 + (0.0046) Cinnl

Energs ren2 (MeV) 4.014 T1 6,429
Effice(. -- 0.1986 cPm/uiPh

TOTAL COUNT DATA:

I tem
Raw sa'etrum
smoothed
Composibu Wt,
Re idu> Is

Tutv j
50687,0
30687.0
530463 . 9

.W1.1

;nolyzed WI'

100,000

.10. .jS2 J

4 .34,

5, C3:

... -

BEST AVAILABLE COPY

206

WHC-SD-WM-DP-045
REVI

Fee P*.

2
3

FWHM
F J I I
*1.208

13.713

jIIj i i 
16.000 4 Sol

S c*
q 7. -

in 4 - I L<

uC i /V:
.500F-06

.QWE-0_,



SPECTRUM SD7790.SFC
1 LEGEND: RAW -. .. MODELED PkAKS = 1,2.., <[C

2)

3

I,',,.,

20

0' 12<

WHC-SD-WM-DP-4
REV 1

BEST AVAILABLE COPY

3

3



t r 1 t. , t., r . r.. t r. 1r
S 4) ol j -a L rA t) 0 Q ( ) .1 ol I'll ol r1 J 4, 1 31 01 . C& tA 1 C-a, rCA t r, t 1-. 1O 4S -' 0' C, _. Cd U4 PJ i

C' Ci 0 0 C) 0 0 CC''- C' C) # 3 I.) li C

Cw
m
C,,

Do
rm
C)
0

U) .-.J
o 0 Cs w

C ro-C -

-. $)
0)
CA

61

*4

C11
Ge

0)

r')

0)
GA

0)
Cs

0)
rV

0

- - 1) - 4 .
' 0 A1 4 c) CC 4 ; 2

'-"<to.-.is s *050.61g

-- 'A) 4. -
- .c C' C a:
4. 0 'C Cd C

o a - C) C) ri - 0 Ci : ' 4 N - Ci - "

o o 0 CC 0-'-0 C. O. r) C C C

S D 0 C C . 0 0 0 C) 0 ' [ "

0 C 0 C ' C 0 C C 0 0 P)0 t1 C' 0 -

0'C, '50 C 'C-'-C64'0 I''Ci

1:1~~ ~ ~ ~ MeC CCtA

"I)

U.

'I
3: ii
a- xi

.4)

0'
C'

'C
I
N)

'I
Ca

61

r..)

(44)
b" 10,

-Is-

'3
0'
0)

a'
0'

N)
Ni

C,'

It)

0'

4.

C, V) ..
Ci 11 C lA
0'C d 61 C lA 02

6* 4: 2
a: .z. N

N) .5; A
-

C,' -

1-4 C' Cl

3'
(2

'3
.4;
0.

0'

02
4. 01

i i
03

'- r .3 Ii -y
C') ) -o co

"I)3-
4 VA I- 0, IA 1) *-

- Cd 0) 2 Ce' 0, N

0) NJ t I- C, U C' C' C C- C' - C, C)

0-.. ' 0 - C w1 OC i- r0 C 0 C) C. C C

40 A. ' -
o V.) - C' 61 C,

.1

0'

0' 0) 0) A .

K 4. --
Li "3 ~

'0 wc 1.)U

3 .g C 4r.) G t.) ;:-1 - C C - - C) C. ..; . .u . . . . . . . . . .

-~~~ ~~ t.) 1:1 GAS It--C ''UC C) 0 0 0 0

30) '.j GA w. 0 C) 1"N. 0 0 Fa C0 C 0 0 0 C,

'I ) - -

ci I1 :-C

'3, - 441 3 f ~ ~ ;' C2

.4)

GA
C1 OCC0N-

G0 o o

p N ,: 4A~,~ -. 't')~.xt')- -- ) C)-

( 'A Vd 0 r C-C

I..

b-

kT1

I

I-.

V-i)
')1

0)

"-1
-'C
C'

U)
-U
C)

"a
C
Co

z

9f
-'0

.0



WHC-SD-WM-DP-045
REV 1

APC GEOME rV STD D.51 (83-17
COUNTV ON APO C I

STh VAL.UE: &85300/Am
- IAME ZERO: 0/99

8KG: i6
TOOAY'S DATE: 08/118/92
DECAY COnYO Nf: 2.552 VEAIS

NEW STO VALUE: 0727

COUNTS CNT TIME

243204
243913
244771
243758
243766
243637
243514
243765
243849
244044

rfOR 70'TRIALS
X 0.00

AIN 0.490

C/M CO/NC CORR

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311
309
309
309
308
309
309
310

CORI CIM

48938
49082
49256
49050
49052
49026
49001
49052
49069
49108

GEOM

0.4987
0.5002
0.5020
0.4999
0.4999
0.4996
0.4994
0.4999
0.5001
0.5005

AVG AVG AVG AVG

48754 309 49063 05000

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REVI

1 2 3 4 5 6 7 8 JUPITER II

SCT/SHIFT Np F/ 17-L /5 ____ I_ 15Eo 3

P0u ) 2 9 a17 ' 'TIL Z 12223/ 1
DATE Am /0L Lo '/ jIO 4 300 XPL t

'JA _ cm /60 3.0 3 3 ; 4 356 41 _ 3 ,4

SCT/SHIFT Np alA 8' /52 /4'& 0 _ _

Pu //0 422. 2 27/ __ Z5 _oU

DATE Am /3a TO1 *299 ) S03 297 90 To

1,/1___5 Cm /O 370 5E4 3 G70 56 3A70 /

_____A____ 3. ___ 3 4_ s 4; >X 4t . 2 3__ - 4 1..V 21 123 j1.4

SCT/SHIFT 1n. j/:O /w7fiX7 L52. 1/ 1 1 L /53

WP/fir u //O 2119 '13 I 21? 3o f T3
DATE Am /;6 70,T 1 70( 303 300 30 Z 307_

c-?05 cm /&/ 311 5F %9 370 36' -37o .r7o

SCT/SHIFT NP _ A 1 1q /. f1s4 T_ / 1 ;

,D / /Mi' 7 '2A3 232 lid Zl _;2 __ __

DATE Am /fY0 So9l :9 30( To '7;Lt

4-7.1-q cm Jg( 370 3rO T __ % .322-5('70 3- _

JU____A __A ____3 _ 3.2_ 3 . ~ 4 4 24fI& 3~ 4.4 1. ~a2 3 -4

SCT/SHIFT Np Y )'1 150 1q9 151 15'0 1i x9 15-

Pu 1/0 1. 18 'Dl3 j 7Z2%3X3 1753

DATE Am IN6 30% ' 999 30 1 701 30, 39 O 705

____.,___ cm /0 370 744 370 T % 37/ ?7
3139 AEA '' P e-r3'. 2~ '. .4~ 4. :4. j'4.3, 4'. 1. >1.2 _.3 .4

SCT/SHIFT N1 157-& (i L/ 5
____/0_ Pu __ zj o'Xz52 1 ty

DATE Am 137 ;, 11 _TO 1 %j30 _e -L0 Sox
9 9 Cm 3C4%, 370 *131a lO7 Im

NOTE: Np
Pu
Am
Cm

(rPu)

(2'"cm)

peak must
peak must
peak must
peak must

be at
be at
be at
be at

ch 150 +/-
ch 229 +/-
ch 300 +/-
ch 368 +/-

10 (3.2
10 (3.2
10 (3.2
10 (3.2

- 4.4) or ch 80
- 4.4) or ch 123
- 4.4) or ch 139
- 4.4) or ch 160

+/-
+4/-

+/-

+/'-

10
10
10
10

(3.1,
(3.1,
(3.1,.
(3.1,

1.1
1.1
1.1
1.1

1.4)
1.4)
1.4)
1.4)

BEST AVAILABLE COPY 2110

DET I

1~

DET 0

JDP KA "a



WHC-SD-WM-DP-045
REV 1

211

Sent No Sample Point Date Time IsSet Prnty

S 5336.-9374 SHIFT STD'S 4- 1-93 0:55 23
Determun.alon MMInodStancard Result Units Charg. Cod. Retuns

Sr9O LA-223-101 uCi/L STD 0
Sample Size Custom., I0

:50 MF#4 MT100
Remalks. CalculatOnS. Results

5374 BE25-2
STD# 5755 - \ RESULT -'4(50

STD VAL Z.c:7 d'O %REC 94.'$0

Anaysl I M ys1 -3 Ana1yS1 . A Analyst - 5

Ollie Time Completed Lab U.i" M91C -r, -0

9&!- A qx3~ I 1--|

I

j



WHC-SD-WM.DP-045
REVI

// /"y

3 ~3729

/0

374 cr

k -7 f7
tE oth

Sr Calculation by it on 04-24-1993 at 18:35:37
Dot I11 1 -inch tout Sr eff :.4899 eff : .548

Sample size :.1 I Dilution : 20 bethod : 4

hbut I I Decay time: 9.75 hrs

353729
_ _ - 20.0 : 2.33901+04 uCi/L stroatin

to

dount 2 Decay time: 9.75 hrs

376095
-- - 20.0 : 2.48701+04 uCi/L strontium

10

.232



WHO-SD-WMDP-04 5
REV i

S. Ito Sample Point - v T... lasa Pn y

E 8608.-301 H&RWC 4-12-93 13: 3 18Delermenalon Method Slanocad Result Unit. Charge Coe R.Iuns

S 899 -23-1 uCi/ VOGEL 1Sample Sie Cuslom., to

5 AA^- I0069WGL
Renjais. Calcaulisons. 8

csuls

SEP DATE= 4-a-v3
SEP TIME- c-o

3

- 53-800: 1.3

Analyst .3 Analyst . 4 AnAtlys - 5

.2~~~/ 33D4- 3

/4/
SM-w- l~a

Mout I Decay time : 8.33 bra

. 24981
------------- - 9.0 : 1.6407403 uCi/L strontiu

10

Mount I 2 Decay time : 8.33 Ira

25303
---------- - 9.0 : 1.6619103 uCi/L strontium

10

7-. S'/S y/

213



WHC-SD-WM-DP-045
REv i

06/14/839 Det 11 Sry-90 rat ios

1" SrY-90 EFF

0. 5219

2" SrY-90 EFF

o.4181

1" Sr-90 EFF

0. 4899

2" Sr-90 EFF

0. 3919

1" Y-90 EFF

0. 5469

2" Y-90 EFF

0. 4443

Est = .4899/.5219 =

Ey =

0. 9387 , I

.5469/.5219 =

Esr - .3919/. 4181

.4443/.4181

0. 9373

RATIOS GENERATED USING
PROCEDURE LQ-508-005.

DATA IN LAE' NOTEBOOK
RlO-3A-NB-47,
PAnGES 31-36.2"

1.0627 , 2"

BEST AVAILABLE COPY

214

Ey =

1. 0479 , I1"

VOL 4:

ee - 9 - q 1,

) 1, 1 u



WHC-SD-WM-DP-04 5
REVi

100-K AREA BASINS

CUSTOMER ID NUMBER 0343WQL

215
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Analys 1l Anaiy Analyst .3 Analyst .4 Analyst - 5

HIS Hrs His His

Date Tsie Completed Lab Unit Mgr 5- -5-17-93

' 2 Z / fI5 d-680 - 06 -0 8 3

Serial No Sample Poit Dale Time Issued Priority

E 9324.-87401 H&RWC 5-12-93 15:41 20
Determinalion MethodStandatd Result Units Charge Code Reruns

U LA-925-106 G/G Rec E11457 0
Sample Sie Customer 10 Is(4oq.0.L z
?, / ^<C- /oC -. /dL 0343wq1

Remarks. Calculalions. Results

L/xew rojes
FJ Af i/llf 4 ' r

2, (.z £

Anayst -I Analyst - 2 Analyst .3 Analyst4 Analyst - 5

Dale Timie Complel"d Lap UJnit fig &-/ -7-
d460006xr-0u3

Serial No Sample Point Date Tim. lssued Priority

E 9324.-100 H&RWC 5-12-93 15:36 18
Determinatson Method/lsandard Result Units Charge Code Reruns

APPR/OTR LA-519-151 NONE E11457 0
Sample Size Customer I0

9 0343wq1

Remarks. Calculations. Resulls

Sample or Tank ID'FJASJ , SPR
Color and Est Vol?4-L-A) /J SUPER SUPER RU
Solids 0/n
Phases? A*
OTR or CPM ? Z 4

ma

t

9

>

:C

2I G



S.nal No Sample Pomi Dal. Tim' iasud Pnormly

E 9324.-870 H&RWC 5-12-93 15:38 18
Oegermnnatmon MlhoddStandard Resull Uois Chtg. Cod. Aetuns

ACD DGST LA-505-159 G/L E11457 0
Sample sie Calomar ID

? 0343wq 1
Remalk.. CaicuIaions. Resulls ,jgO

JAR ID# SUEU
GRAMS SAMPLE SUPERU
VOLUME ON
COMPLETION ,/00e

AnalysI - I 9 bi - 2 Anlys .3 Analysi -4 Analys -5

Hrs Ms Ws Hr Ms

Ogle T,..Comiaewd Lab Unll Mg 7 J- 9

54.00-i IR-A10 3-

go

-crLu

e$ ~3<

SEQUENCE # = 18
UT 1:EGHT
.IT .2: 0. 5019

NET IjEIGHT:

. ..I 0. 5019 GRAISMS

-.........,..47 .

217
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WHC-SD-WM-DP-045
REV 1

Ct~rr4cAA AtJ J24{Z& ,2#?t 4tct~t&
c~a 7X/2& 6 9/05/9 S ~1

Serial No Sample Point Date Time ISsued Prionty

S 5543.-9267 SHIFT STD'S 5- 1-93 13:30 26
Determination MethoWStandard Result Units Charge Cod. Reruns

U LA-925-106 G/L hTD 0
Sample Size Customer IC

100-10-100 B SHIFT
Remarks. Calculatons. Results:

S267 UF1C
STD#/Ai6B.3 RESULT 3 &
STD VAL 3v.- %RECO8% .//

SPIKE ID/VAL Y___/_
SPIKE VOL , ,

a Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Mrs Hr. Mrs Mrs Mrs

Date Time ComipleteO Lab Un Mg,

ws!400Ol (.10-83)

218
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Sauial No Sample Point ,Dai Tim. IsSued Prno'my

E 9324.-8755 H&RWC 5-12-93 15:41 25
Clmnaggn MelhodiStanOalc Result Units Chat;. Cod. lus

ICP-SOL LA-505-151 uG/G Rec E11457 0S--- s.1 00 C....m.0, t

G OF SAMPLE 0343wq1
fa.is. Calculations. RsulIs- C 7* rIjSaZ 1* 57 EQ.

Zr zc/s.cv9. L9S.. v'.. _4 MiSo~=~
S'r 2 .nek
S" ~le/o~ %.5qE 0- A); t4c/oj . e3
R9 s . G7 r3 Fe

SUPER SUPER RUSH
A t - Analys - 2 Analys - 3 Anslysi - 4 Analys - 5

ls Hm H H,, H's

Oa.Ti. Compiia LAD Un.4 Mg,

/4 e
ue-e m.m. ,. . U3

Cc 173, e X- -7---
C2. o&i E3/.. /5E T'

C r

s .3 wea/s J.aotz k2A67

- s'o

/> 75p

V
295'~ t~ 1 5 54~-. a /

I1z

i.oi7e3/ ~ '

d.

>C

6
6

2

Ft.

71i

219
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Identity 1: E9324 N&RWC 0343wgL Identity 2: 5.0190 g/l
Task name : ALL SIM

Sample Weight 1.0000
On-Peak Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Cjt'
Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.U.

Mean
S.D.
% R.S.D.

Zr

(ppb)
20.052
3.651

18.207

Co
Cppb)

27.791
2.268
8.163

Ca
(ppb)
2080.835

2.808
0.135

S
(ppb)
181.684
20.478
11.271

Ti

(ppb)
259.428

5.096
1.964

TI
(ppb)
272.462

79.467
29.166

Solution Voltme : 1.00

Off-Peak Integrations : 1

Sr

(ppb)
23.631
0.413
1.749

Cu
(ppb)
785.925

2.722
0.346

\jCr

(ppb)
334.696

0.466
0.139

"Mg
(ppb)
1423.797

6.688
0.470

"Cd

(ppb)
47.728

0.888
1.860

Bi

(ppb)
-94.557
27.406
28.984

Li

(ppb)
11.136
0.261
2.341

Rd
(ppb)

90.952
35.861
39.428

As

(ppb)

20.746

5. 75
27.836

B

(ppb)
7.851
1.332

16.972

Ta

(ppb)
12.004
18.468

153.847

Zn

(ppb)
724.384

1.888
0.261

U

(ppb)
60355.585

221.843

0.368

N.
Ma

(ppb)

91.426

14.672

16.048

K

(ppb)
797.224

23.378
2.932

Sn

(ppb)
-48.718

8.802
18.067

Ni

(ppb)
181.853

2.720
1.496

Ce

(ppb)
14.078
30.325

215.404

Mo

(ppb)
4.563
1.-700

37.262

Mn

(ppb)
392.251

2.277
0.581

WHC-SD-WM-DP-045

\1Si

(ppb)
1277.207

18.551
1.452

La

(ppb)
-162.784

5.126
3.149

\Sm

(ppb)
428.228
33.079
7.725

Se

(ppb)
69.015
10.001
14.491

Sb

(ppb)
-100.569

16.662
16.568

REV I

(ppb)
18425.516

58.070
0.315

Eu

Cppb)
-4.125

0.506
12.266

'Be
(pPb)
180.723

0.765
0.423

Ag

(ppb)
13.225
2.366

17.892

V

(ppb)
299.206

5.867
1.961

w
(ppb)

-6.962
9.501

136.479

'Fe
(ppb)

24764.281

70.108
0.283

P

(ppb)
570.783
50.707
8.884

Pb

(ppb)
1070.823

3.262
0.305

Be

(ppb)
0.357
0.000
0.000

I,-
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WHC-BD-WM-DP-445
REV I

Serial No. Sample Point

E 85O1.-1211 ENV STD
p Date ITime lsued

4- 6-93 18:C0
*ewtrmaltion MjodlStandard Res.ult unis Charge Coe. Rerun.

AT-LIQ LA-508-113 uCi/L R4B5C 0

Sample Size Customer ID

500 ML -4 -
Ramarks, Calculations, Results:

EDP E341 ENVAB

STDl Va9 RESULT

STD VAL %REC

Ans Analyst - 2 Analyst - 3 Analyst - 4 Analys - S

Hrs Mrs rs Hrs Hrs

Data Time Completed Lab Un Mg,

54- 001 -10-631

L"-

221

I Priority
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i



k

WHC-SD-wM.P-04
REV I

SAMPLE POINT:
LAB 10 #:
NUMBER Of ALIOUOTS:

NET
CPM

ALPHA: 175.927
BETA : 2430.820

ENV-STD.
8501
3

STANCARO
DEV. CPN

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER

6.464E -4 6.619E -4
7.523E -3 7.789E -3

(UCI/L)
LOWER

-6.30E -4
7.257E -3

DEVIATION
PER CENT

2.41
3.54

SCATTER
ERROR

OK
**

P2 ?



C

$6--3 AM'r~Yd

7 .
/-z..Ltreb

- .5 rz-nv$

Sw.,. No S.mp'. Po.ng Dat1 Tam. s. d Pisoay

E 9324.-1211 H&RWC 5-12-93 15:36 18

& .. m ~Io M t o d S I, daa d o il U . ,,. C Mg . C a A s ,. . ,

AT MISC LA-OB. a E11457 0
SAnwi. Saot Cusgonni 10

G OF SAMPLE 0343wql
a.....c.ns...gs

. O ole nSUPER SUPER RUS
s-/

D.I. T... compi.a L.b U.. Mg,

9)i-, 43 ,r/

f--

-r

,e5 ;Is -:? el -102 //



WHC-SD-WM-DP-045
REV I

APC GEOMETRY STD 5816 (83-7)
COUNTED ONAPC.#3

STD VALUE: 96530 /
TIME ZERO: 0.7/29/90

BKG: '

TODAY'S DATE: 08/19/92
DECAY COR: 2.554 YEARS

NEWSTD VALUE: 98 127

COUNTS CNT TIME

242920
242932
242052
243038
242907
242795
243214
243707
242647
241653

C/M COINC CORR

48575
48577
48401
48599
48572
48550
48634
48732
48520
48322

307
307
305
307
307
306
307
309
306
304

FOR 10 TRIALS AVG AVG AVG AVG
MAX 0.4998
MIN 0.4955 48548 306 48855 0.4979

224

CORR C/M

48882
48884
48706
48906
48879
48856
48941
49041
48826
48625

GEOM

0.4981
0.4982
0.4964
0.4984
0.4981
0.4979
0.4988
0.4998
0.4976
0.4955



/
C,

WHC-SD-WM-DP-045
REV I

'1

BEST AVAILABLE COPY

225

Serial No. Sample Point Date Time Issued Priovly

E a501.-2162 ENV STD - 4- 6-93 10:30 25

Detirmnatnon Melhod/Slandard Result Units Charge Code Rerun*

GEA-LIQ LA-548-121 uCi/L R4B5C 0
Sample Size Customer ID

500 ML H. ,
Remarks. Calculations, Results:

,1 45/ ENVSTD q299EDP E345 CS137
ED? E3463 C060 3mq&A6,) n6(ufPrv
EDP £349 AM241 -, (

A Analyst - 3 Analyst . 4 Analyst - 5

His Hrs Hrs . ire Hr.

Date Time Complatns Lab Unit Mgr

S4W0 -OIR10-3)



* *4* * * * *: 44*44*4*4444*':; * *4**

G A M M A S P E C T R U. M A N A L Y S I S *(

CANBERRA SPECTRAN-F V2.06 SOFTWARE

24-APR-9322:10:46

A N A L Y S I S

MCA UNIT NUMBER: 1
DETECTOR NUIMBER: 4 /
SPECTRUM SIZE: 4096 CHANNELS-
ORDER OF SMOOTHING FUNCTION:

WHr.-SD-WM-DP-045
REVI

P A R A M E T E R S

ADC UNIT NUMBER: 1.0
GEOMPETRY NIJMBER a1

5
NUMBER OF BACKGROUND CHANNELS: ' ON EACH SIDE OF PEAK
PEAK CONFIIENCE FACTOR' S3,0%
IDENTIFICATION ENERCY WINDOW: +- 1.30 KH)
ERROR £1UO ATION' 12'6 SI 'Mf UNCERTAGN PY

ENVIRONMENTAL BACK6ROUND SUBTRACTED
LLD CALCULA fION PERFORMED
MEASURED ENERGY DIFFERENCES LXSTED
MULTP[.ET AN)LPYSXS PERFORMED

SPECTRAL DATA READ DORECTLY PROM MULTICHANNEL ANALYER ANO;
ANALYZE0 BY:

SAMPLE DESCRIPT] N.' E3--''162 EN!4/,3TD
GEOMETRY DESCRIPTION: 500 Mr LIQ
SAMPLE SIZE; 3.OOOOF-01 Li
STINDARD SIZE: 1WA00E+00 R:
- NALYSIS LIBRARY FILE; ANLO00

C SEPgi ;N 'tTOR j E E+ 0

COLLEf STARTiD ON 2 4-APP-93 AT 21:201

COLLECT LLYE ;~

DEAD TIME,

D lED TO

>, -r

r DAYS- i 0-00 HK UP~E BEFORE T 3 4 AFT (3 -.

EIRG UHLBrATi:N PERFORMED 3)-MtAr-.,
EFFICIENCY -: ALISR.Ti'TN PRFRFIF.ME-i 1- -c-

BEST AVAILABLE COPY

226

*

') F;



24-APR-9322:10:16

PF EA K A N A L Y s I S

PK CENTROID
C HAN N EL

1 96.68

ENERGY FWHM
K F V KEY

4ACKGND NET ARFA ERROR
COUNTS COtl NT 5

48.31 1.00

N U CL I D F ,
I.

946?. 11.7 U-234
1322.77 661.O .1.49

2345.24
2665. 52
2920, 13

661 .44
1172.73
1331 .98
1460 .34
1460.67

1 .84
1.*98
I,.36

ERROR GUOYATIIN AT 1.96 S IXMA

PEAK CONFIDENCE LEVEL AT 65.0%

B - ENVIRONMENTAL BACKGROUND

WHC-SD-WM-DP-045
REVI

PEAK

BACKGROUND SUBTRACTION PERFORMED USING FXI. F 1K0014
BACKGROUND
BACKGROUNt'
BACKGROUND

DESCRIPTION: BKG
COLLEC V STARTED IN
LIVE TIME; 60000.

22-JUl-92 AT
SF'CONDr's

BEST AVAILABLE COPY

2L

2B
3
4
35
5B

1479.

1053.
224.
104.

22010

31246.
291 9U<

806.
760,

1.4
,3

1.2
I.2
3 .0

.1,7

Cs- 1:37

CO-6)
C- -60
K -- 10

14:00 00



24-APR-9322:10: 16

SAMPLF E8S01-2162 ENV/STDE WHC-SD-WM-DP-045
DATA COLLECTED ON 24-APR-93 AT 21:20:16 REV 1
DECAYED TO 0. DAYS, 0.0000 HOIRS BEFFOR' THE STNRT OF CJLLWCT.

R A D IO N U C L T D E A N A L Y S I 3 R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/I. X
DECAY

SURED ERROR CORRECTED 1

ENERGY V(MFnHI13N

( KEC')
EXPECT )1FFR OR

AC -22 a
AC-228A
AC-228B
AG-1osm
AG -110 M
Al-241

* AM-243
AM-243A
AM-243B
A R-41
AU-198
BA-133
BA-13S?
BA- 140

* BA-141
BE-7

B-207
3>-212
Bi-214

Bt-214B

-12 4

i 144

-1

I-36

* I-3

r-3 I

LLD4.28E-04
LLD(E4.,28E-04
LLD'<4 .57E-'1
LLD<7.31E-0 c
LLD<3>36E-04
LLD<5.46E-04
LLD .31 E.7 -04

LLD2.30E-03
LLD<6. 98E-05
LI .D6. 06E-05
LLD'?.66E-05
LLD<2.36E-04
LL D< 2 .91'-04
LLD<2. 12E-0
LLD<:6.62E-04
LLD) .7.4 -
LLD 7 31 E-04
LLD 1 .E- i 4
LL.3< 1,7!E:-04
LLD-S - 37E-04
LLD 2.6 E-

LLD 23E-Z01

*L 72>E-OU

LLD 6.46E-04
LUDK1 .09E->4

LLD- I. E-C4S

LLDZI *

L 3 7~

L Z

U....E

L L11<4 , 7SE-04
LLI<4 .23E-04
LLD<4.57E-0 1

- LLDK .31 E- ' T
LL<.1.36E-0 4
LLD3.46E-04
LLD1.31E-04 ,
LLDC1,l.31F.--04

LLIl'<6 . 9SE-0
LLD<6. * -5

LLI'<,?.66E-05
LLD .:.36E-04
LLii :2.94E-04
LLD<2.12E-04
LLfl<6,62-04
L L D-7-2E-35

L LD'!7.1E-0 -
LLI1.71E-04
LLD-::S.37E-041
L LD 26qE -04
L L 1),. 5 4EF---3

LL 3 3 Fr- 0,
LLD 1 -

LLiD ' 4-' 4
LLD .1 E-
.LLDj 4E,

-'I

LCD

LL 1

NUCLIDE

MEA

9 ii

433
6 j 7

6i7

74
74
43

S?.12
411
;56
165

190
477

7' 7.J0

'- V-i

60

1A

83

1 -J

4 Vir

0
0

-LJ

m-

228
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LA-140

LA-142
MN-54
M N-56

Nfl-24
NB -94

NB-95

* NF'-237
NP -2 38
NF-239

PA-233
PA-234M
r'B-210

FB-212A
PB-212B

- P B-21 4
PB-214

PB-214B
PO-210
PO-214

P 0-2 16
P U -239
PU-241

RA-224
PRA -2 26
P8-83

RN -2 20
RU - 103
RURH106
8-124

38-125A
13 0 - 413t

SC4

3N-113

T A

CH- 7

Er -

2 --i H

7H-187B

-- 1 1M

7'-13 :4

TL - 2 9
7H-3?'

LLD<2. 78E-03
LILD14. 05E1H-05
LLD<1.86E-04
LLD.:1 .0E-04
LLU<1.*23E-04
LLD<6 .06E-05
LLDf<3 .99E-05
LLD<8 . 48E-05
LLD<9.24E-05
LLD<Z4.OYE-0A
LLJI<4.61E-04
LLD<4.63E-00.
LLDf<3.60E-01
LLD< I.62E-04
LLDg:2.1 E-02
LLDC I.28E-02
LLD<1 * .21 E-04
LLD<1.21E-04
LLDK1.72E-03
LLI'1 .61E-04
LLD<1.61E-04
LLD-<2. 75E- 0
LLU< . -iE+0O
LLD<9.36E-01
LLD<4.95E+00
LLI0<6,1J1E-01
LLD-(1.94E+01
LLD1 .Z2E-0 7
LLD1 .! 21V--03
LLD*,4.26E-.'i4
LLD.3.63E-01

LL.U<:64)E-02
LLD<7 34E-W
LLD<K 1.50E-03

LLfl?7.46E-05
LLD<2,17E-4 4
LLD .1:E-04
LLD 13E-134
LLD ..35E-05
LLD _T 7Z3 E- 0 77
L;L_ 7.v 7E-0 5

LLD 1.18E- 0
LLD W. E-
LD 3.73 -81

LLD 4 -
LL .4 , 46E- 5

L LD A. E-0,7
LLKIK1 'IE-'1'
LLD2 U.4-0
LL .77E-+

LLDK 8.6-
LL3 .L L.D '.7E-OZ

'4;

L-LD I .33E-01
LL, ,0 E-0-,

LLD 6E-t

LLD-. 3 ..E-LI. - 0 1 E -0

LLDK2,7SE-03.
I.L3<:1 .0 5E-5
LLDfl1b.8E-'
LLD<l1 05F-O,
LLDCl. 23E-04
LLDC6.06E-05
LLD-3 .99E-05
LLD'8.48E-05
LLD<9.24E-05
LLD 4 .07E-04
LL3<4 .61E-04
LLDfl:4.63E-04
LLD<3.60E-04
LLD< 1 . 62S-04
LLD<K2.1 9E-02
L LD< I *:c'E-02
LLD<t1,21E-04
LL))' .21E-04
LLD<1.72E-03
LLJ1 .6IE-04
LLD<1.I,61E-04

L L )<8,37 1E+ 00
LLD<? . 3E-01
LLD<4.91;E+00

LLJ6. 1 1E-O 1
LLD<1 . 94E+01
LLD<1.32E-03
LL<1 .2 4E-v03
LLDf4l.26E-04
LLD-c3,63E- 04

11<6 .40E-02
LLD<7 .34-D5
LLDKI * .0E-O:5
LLD7.46E-OV
LLIJ<2 14E-00.
LLflvzE04
LLD.-' 1 -SE-04

LLD 8,E-03
LLD .- E
LLD-' .5E-35
LLD' 1,18E-04
LLD :,3 'E-Y3
LI' Z -. 0 4

Li. 4r3e-0 ''

LLD £s ;-r;
LL'S 4,73 -3L L-, D 04E - 3

LLD FE-

- rJ) 8 E -0S3

L D D' 3 3-l

LLD ? 3
LLD 3F.

VL I 46E- 4

* I.K0

641.3
834.63
846. 76

1274,.n:
1368.60

702 63
765.,7
657.72

86.
964.45

311. ?3
1001 03

46 >O

* V.K'

.3.0

300,10
3:l , 2

804.00

Is .74

129,3
1 18.3
240.199

11 .30 7
186.10

18 3 60

05 _7i a0',

6 )- 72

1 121 Al
313A 16:1 00

77

I6

1443....

4..' -

Cl

w
cc

to
4e

9
I.

O
0
u

C/)wU

P29



E-1 38

Y-91
Y-91M
ZN-65
ZR-95
ZR-q7

4.83E-02 +-4.82E-04

LLDr4.37E-04
LLD<4. 19E-05
LLD<2.75E-02
LLD<8.90E-O!h
LLD<2.6F-04
LLD<1.70E-04
LLD<8.93E-05

4.8RE-02 +-4.82E-04

falnkn DEVInTTON ('14

WHC-SD-WM-DP-0 45
REV i

~u., A LCOPY

230

LLDf.:4.37E-04
LLD4.1 fk-05
LLD<2.75E-07
LLD<S.90E-0:5
LLD<2.s6E--04
LLD<1.70FE-04
LLDKS .?IE-5

TOTAL

1204. *

11122,55
736.73
/43.33



H.1.H ' L iI. IL

.au' -- VL) 'sioul 2. *

WHC-SD-WM-DP-04 5
REVI

I COUNTING ROU WESTINGHOUSE Hhatt D

-AL. E --
Un I t NUMBER (2)l A

L( UNIT NUMBER '( . I
fli- LtUR NUMBER ! ( 1 i 1

hL-i mEhuS:Y REG.L1 Ui FULL.
bl SEELRUM LLEL TEi' 1-"Y+

tME COLLELT SfTA ED; 0900
imE fk Y NUMBER ( 12P 81
bilkY DENC$ PIF N: 5U'"L LId

a&flf iT UNITS ( 012)S
hLU 'lyk ENEFGr; I65.8b

CALIBsNATON :URLuE ENIRY Pl't At
to'E CARRIn;GE REFUEN FOR N:;iUAL ENinir
KIE AN 1NEGER (0-Y9v) 1' USE A SOuRCE

FE A PLUS 21N bEFURE THE IMIEGEr ifv
*EO C .E A SOUlRCE L iRFY UIIJkfl I I IJL

up i UN 481
H'S-e-A 5OOML LI C

'U (Ci WANT TO ETER ANY EFFILlENLt ViIiKES
IME!SiONAL UNIT% OF a0;1101 11 WI
Sint 'F SIANDARI' IN EA 1.00ov.

1 OF PuleiS; 12
I it'fl IN MiCRUCURIE L E/INu H

' IPRM7
-1 7i1:i

HAu JLLY

ENEF~ 5"",5 z

;CTILVITY ONE SIi- ; ..owoG E-0;
HALF-LitE E 1: EG-
DELAI iimE K u.UQQ0OE--a 0i10,11 1-
TIME OF 5UUKCE CALIHEKAMIY;
DECAY TIME: 4.8>SciI +0 mit -

CFt C IENCY = 1.1'' 4 2H-02 (+- *,852-4

MEAi K
ENERGY
A tI .1
AL IIVI
HALF-L
OICAY

EFFLICIENCY

TI

4.

UWE Lona;: .
I:
ME
6 2

ENERGY ; I
AulIV I i 
AClilY ONE

UI4 C.
GOd d00E -

23E-02 (+-

22 I

SIGMiA:
HALF-LIFE; t27l 8
DECAY TIME ( '.1uiu

EFFICIENCY = /.011829E-02
-'E+Qb MIN E)<

St 5. M dE--vi

PHAi I
LEER VY ; I16L,. 8'-
EtIIVIIY 1I ,/ yI 0 v)
nCi jj r DNE bUIMA; I. UCJ-L'JI
IA I F-1 IF F! II i7.66

23 !

0.000000E-01



WHC-SD-WM-DP-045
i .REVI

QNIL EHE Y 59: "? 6 ? -v +- 3 112 E 9

P P.. I T6 .01 0 E

ACTIV FTY (tAIL 1) QOE-01
HALF -LIFE * 13 PJ
DELAY lIME ( ,04 4,5009+05 oms:

EFJI.IENCY = Aj 5h71E- 2 (+- 2F16?516E-04.

EH 1: fL tz

uI Y

Ti .6 00 E 0

IFE: Wq Alf
f .ME: .E 7 I
3,211401E-92 - , 2 4 E- ?

1 I. Fr 2 - lEi
LJ I ll fLE -414?lP : , * Q'?c E-21
HULF-LINE! U1102-I

.ECY TIME 1 .k *E+5 MINS ) I
EFFIIENCY 2,822BL-0 (I .- S913840E-07

ENERDY ; Wk9,on:l
: I: C F I 1 . 11''E+03

n Ti'viT ry E wi M. QQ0)Qv E-Q I
H((LF-LIFE : 515 t 1

VELAY iME ' 4,9700E+05 MIMS,.)Y
EFFICIENCY 2,066866E-02 (+- 1.356614E-04)

PEAK 1j

I t f ' il E

EN AY TIME Z
iFFIVIENCY = 1,72W5

1 0iI 0. Q5 'H 14 E-01

4,W'8 0(+E+c5 MINE.
49-' ""- 6,099823E-05)

0

C)

Lu
cla

PEAK 1.1
ENERGY 1332,5)

ACflU f IT y ?, 2E400E+02
ACTIVITY ONE SMIMA: 0,000000E-01
HALF -LIF F DI Y2 ,

9EAY TIME , A,007,rW E+07 MIMS.),
FU ICIENCY 1.571303E-0. if- 5,737-1S E-05)

PFAK 12
ENEHG S
f~lr. I '' T~

II! I I

1836 130
IIII !3h E: *1,, fl3

- Q0H 1 01 N0 0 0-l:

232

I . - r - - 11 1 p ! !

n!,pry, ,



EFFICIENCY = 1.247290E-02 (+- 8.695036E-05)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG ( EFF) = 9.202042E+01 - 6,132777E+01*LOG(E) + 1.500303E+01*LOG(E)t2
- 1.634262E+00*LOG(E)-3 + 6,608717E-02*LOG(E)-4

WHC-SD-WM-DP-045
REVI

S

Of



Serial No Sample Point Dale Time issued Pr.orily

E 9324. -8 .301 H8 C 9-19--3 15 -41
Delermination MethodoStandavd Result Units Chaige Code Reruns

GEA LA-548-121 uCi E11457
Sample Sue Customer 10

100 0343wql
RemalkS. CalCulatOns. Results

COUNT AS uCI/L RUSH
LASER PRINTOUT

I?? tt'e'/,/s..slw

Analyst - I Analyst .3 Analyst -4 Analyst - 5

HIss is Wes

Dale Time Completed Lab Ln Mg,

54-800-061 tR-10-831

234

9D-
w

to)



* ** *** * ** ** *** ** ***** ** * * *** * ** * * ** ** *

.4. *

G A M M A S P E C T R U M A N A L Y S I S *

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

18-MAY-9313:01:10
WHCSD-WM-Dp-045

REV1
'~i 4r)

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: em

SAMPLE DESCRIPTION: E9324-8630
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 18-MAY-93 AT 12:10:56

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3011. SECONDS
DEAD TIME: 0.37 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

*

*



18-MAY-9313:01:10

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

1 118.79 59.37 0.85

2 245.78 122.86 1.04

1021.58 510.79
510.83

1217.69 608.86
609.18

1322.54 661.29
661.44

1821.11 910.63
910.95

2344.81 1172.56
2663.30 1331.87
2919.39 1459.97

1460.67
3524.25 1762.56
3527.37 1764.12

1764.58

1.90

1.13

1.55

2.25

1.76
2.20
2.06

1.25
1.25

1047.

1195.

755.

368.

269.

103.

81.
55.
26.

9.
10.

3

WHC-SD-WM-DP-045
REV1

ERROR NUCLIDES

381. 24.9 AM-241,U-237,
EU-155

262. 38.5 EU-152,CO-57,
EU-1.54A

334. 26.5 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
165. 37.5 BI-214A,

177. 5.7 RU-103
1493. 1.1 CS-137
159.
127.

101.
330.
284.
828.

769.
31.
38.

64.

5.8
29.8
7.7
13.7
14.3

7.1
1.7
46.8
42.0
7.3

AC-228A

CO-60
CO-60
K-40

BI-214C

RROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

3
38

4
4B
5
5B
6
6B
7
8
9
9B

10$
11$
lIB



18-MAY-9313:01:10
WHC-SD-WM-DP-045

SAMPLE: E9324-8630
DATA COLLECTED ON 18-MAY-93 AT 12:10:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E

REVI

OF COLLECT.

A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
BI-214A
BI-214B
BI-214C
CD-109
CE 144
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-154A
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133

LLD<4.68E-01
LLD<4.68E-01
LLD<1.18E+00
LLD<2.16E-01
LLD<1.57E+00

3.73E+00
LLD<2.52E-01
LLD<2.52E-01
LLD<1.05E+00
LLD<1.42E-01
LLD<1.74E-01
LLD<2.59E-01
LLD<5.12E-01
LLD<6.57E-01
LLD<5.37E-01
LLD<1.94E+00
LLD<1.36E-01
LLD<1.11E+00
LLD<3.51E-01
LLD<3.51E-01
LLD<1.06E+00
LLD<8.22E-01
LLD<3.18E+00
LLD<6.79E-01
LLD<1.16E-01
LLD<1.60E-01
LLD<1.36E+00
LLD<1.14E-01

2.44E-01
LLD<1.13E-01

1.31E+00

LLD<1.51E+00
LLD<1.30E-01
LLD<1.18E-01

9.14E+01
LLD<2.33E-01
LL.'-.59E-01
LLD<3.95E-01

5.17E-01
LLD<4.26E-01
LLD<2.27E-01
LLD<2.28E-01
LLD<1.57E-01
LLD<2.08E-01
LLD<1.25E-01
LLD<1.76E-01

+-9.30E-01

+-9.40E-02

+-1.88E-01

+-1.12E+00

+-1.99E-01

LLD<4.68E-01
LLD<4.68E-01
LLD<1.18E+00
LLD<2.16E-01
LLD<1.57E+00

3.73E+00
LLD<2.52E-01
LLD<2.52E-01
LLD<1.05E+00
LLD<1.42E-01
LLD<1.74E-01
LLD<2.59E-01
LLD<5.12E-01
LLD<6.57E-01
LLD<5.37E-01
LLD<1.94E+00
LLD<1.36E-01
LLD<1.11E+00
LLD<3.SlE-01
LLD<3.51E-01
LLD<1.06E+00
LLD<8.22E-01
LLD<3.18E+00
LLD<6.79E-01
LLD<1.16E-01
LLD<1.60E-01
LLD<1.36E+00
LLD<1.14E-01

2.44E-01
LLD<1.13E-01

1.31E+00

LLD<1.51E+00
LLD<1.30E-01
LLD<1.18E-01

9.14F+01
LLD<2.33E-01
LLD<5.59E-01
LLD<3.95E-01

5.17E-01
LLD<4.26E-01
LLD<2.27E-01
LLD<2.28E-01
LLD<1.57E-01
LLD<2.08E-01
LLD<1.25E-01
LLD<1.76E-01

+-9.30E-01

+-9.40E-02

+-1.88E-01

+-1.12E+00

+-1.99E-01

NUCLIDE

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
133.51
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45

123.10
105.31

1099.25
482.20
279.20
364.48
667.69
529.69

-0.17

0.80

-0.63
-0.67

-0.36

-0.24
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1-134 LLD<1.72E-01
1-135 LLD<4.20E-01
K-40 LLD<2.98E+00
KR-85 LLD<4.40E+01
KR-85M LLD<1.21E-01
KR-87 LLD<4.34E-01
KR-89 LLD<6.39E+00
LA-140 LLD<.27E-01
LA-142 LLD<3.35E-01
MN-54 LLD<1.14E-01
MN-56 LLD<1.28E-01
NA-22 LLD<1.28E-01
NA-24 LLD<1.04E-01
NB-94 LLD<1.02E-01
NB-95 LLD<9.53E-02
NB-97 LLD<1.90E+00
NP-237 LLD<9.13E-01
NP-238 LLD<4.31E-01
NP-239 LLD<8.99E-01
PA-233 LLD<4.07E-01

9 PA-234M LLD<2.58E+01
PB-210 LLD<1.77E+01
PB-212 LLD<2.93E-01

& PB-212A LLD<2.92E-01
PB-212B LLD<4.37E+00
PB-214 LLD<4.43E-01
PB-214A LLD<4.43E-01
PB-214B LLD<6.99E-01
PO-210 LLD<8.78E+03
PO-214 LLD<1.22E+03
PO-216 LLD<5.49E+03
PU-239 LLD<1.31E+03
PU-241 LLD<4.08E+04
RA-224 LLD<3.15E+00
RA-226 LLD<3.08E+00
RB-88 LLD<7.68E-01
RB-89 LLD<5.71E-01
RN-220 LLD<1.30E+02
RU-103 LLD<1.84E-01
RURHI06 LLD<2.48E+00
SB-124 LLD<1.41E-01
SB-125 LLD<6.51E-01
SB-125A LLD<6.51E-01
SC-46 LLD<1.49E-01
SE-75 LLD<2.13E-01
SN-113 LLD<2.68E-01
SR-85 LLD<1.93E-01
SR-91 LLD<2.47E-01
SR-92 LLD<1.22E-01
TA-182 LLD<4.35E-01
TC-99M LLD<8.94E-02
TE-123M LLD<9.88E-02
TE-125M LLD<3.25E+01
TE-132 LLD<1.38E-01
TH-228 LLD<9.74E+00
TH-229 LLD<3.84E+00
TH-229B LLD<4.71E+00
TH-229C LLD<2.42E+00
H-234 LLD<1.85E+00

TH-234A LLD<1.85E+00

LLD<1.72E-01
LLD<4.20E-01
LLD<2.98E+00
LLD<4.40E+01
LLD<1.21E-01
LLD<4.34E-01
LLD<6.39E+00
LLD<1.27E-01
LLD<3.35E-01
LLD<1.14E-01
LLD<1.28E-01
LLD<1.28E-01
LLD<I.04E-01
LLD<1.02E-01
LLD<9.53E-02
LLD<1.90E+00
LLD<9.13E-01
LLD<4.31E-01
LLD<8.99E-01
LLD<4.07E-01
LLD<2.58E+01
LLD<1.77E+01
LLD<2.93E-01
LLD<2.92E-01
LLD<4.37E+00
LLD<4.43E-01
LLD<4.43E-01
LLD<6.99E-.01
LLD<8.78E+03
LLD<1.22E+03
LLD<5.49E+03
LLD<1.31E+03
LLD<4.08E+04
LLD<3.15E+00
LLD<3.08E+00
LLD<7.68E-01
LLD<5.71E-01
LLD<1.30E+02
LLD<1.84E-01
LLD<2.48E+00
LLD<1.41E-01
LLD<6.51E-01
LLD<6.51E-01
LLD<1.49E-01
LLD<2.13E-01
LLD<2.68E-01
LLD<1.93E-01
LLD<2.47E-01
LLD<1.22E-01
LLD<4.35E-01
LLD<8.94E-02
LLD<9.88E-02
LLD<3.25E+01
LLD<1.38E-01
LLD<9.74E+00
LLD<3.84E+00
LLD<4.71E+00
LLD<2.42E+00
LLD<1.85E+00
LLD<1.85E+00

847.03
1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
.295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
427.89
427.89

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

I^O.51
159.00
109.27
228.16
84.37
86.44

137.02
193.59
92.50
92.50

0
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TH-234B
TL-208
U-232
U-235
U-235A
U-235B
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<6.89E+00
LLD<1.67E-01
LLD<3.36E+02
LLD<2.OOE-01
LLD<2.OOE-01
LLD<8.03E-01
LLD<5.OOE-01
LLD<3.88E-01
LLD<4.43E+00
LLD<3.47E-01
LLD<1.20E+00
LLD<1.41E-01
LLD<1.06E+00
LLD<8.22E-02
LLD<4.42E+01
LLD<1.87E-01
LLD<3.43E-01
LLD<2.05E-01
LLD<1.08E-01

LLD<6.89E+00
LLD<1.67E-01
LLD<3.36E+02
LLD<2.OCE-01
LLD<2.OOE-01
LLD<8.03E-01
LLD<5.OOE-01
LLD<3.88E-01
LLD<4.43E+00
LLD<3.47E-01
LLD<1.20E+00
LLD<1.41E-01
LLD<1.06E+00
LLD<8.22E-02
LLD<4.42E+01
LLD<1.87E-01
LLD<3.43E-01
LLD<2.05E-01
LLD<1.08E-01

WHC-SD-WM-DP-045
REVI

9.72E+01 +-l.48E+00 9.72E+01 +-1.48E+00

STANDARD DEVIATION =

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 8.48E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.72E+01 (+-1.48E+00) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET A
CHANNEL KEV COUN

3524.25 1762.56

REA ERROR GAMMAS/SEC
TS %

31. 46.8 6.54E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1021.58
12 - 69
1821.11
2919.39
3527.37

510.79
608.86
910.63

1459.97
1764.12

334.
165.
127.
828.

38.

ERROR GAMMAS/SEC

26.5
37.5
29.8

7.1
42.0

2.47E+00
1.41E+00
1.55E+00
1.52E+01
7.88E-01

63.30
583.14
270.26
185.71
185.71
143.76
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

TOTAL

0.54

239



RUN CAL.I

Verson .06 WHO-SD-WM-DP-045* CALI' -- Version 2.06 wH84MR45 .. '

REV1

222-S COUNTING ROOM WESTINGHOUSE HANFORD

CAL> EFF
MCA UNIT NUMBER (2): 1
ADC UNIT NUMBER (1.0): 1
DETECTOR NUMBER ( 12): 4
MCA MEMORY REGION (FULL):
DATE SPECTRUM COLLECIED: 1-APP-93
TIME COLLECT STARTED: 12:00
GEOMETRY NUMBER ( 12):i 4
GEOMETRY DESCRIPTION: 4 32CC LII
ACTIVITY UNITS ( uCi)
CROSSOVER ENERGY: 161.'3
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-799) TO USE A SOURCE LIBRARYr
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

OPTION: 441
T 42B47-A 22CC LIO

DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY (NO): N
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS: 11
ACTIVI TY IN MICROCURIES EYES/NOJ-

PEAK 1
ENERGY: !9.563

~5'rj 1 y~ONE3' 4jQ0Ef 0 OOOOOE-0i

HALF-LIFE: D158000
DECAY TIME ( 0.OOOOOOE-01 1INS4): 1-FEB-72
TIME OF SOURCE CALIBRATION: 12:00
DECAY TIME: 6.120000E+05 MINS

EFFICIENCY 2.550463E-02 (+- L.311750E-04)

PEAK 2
ENERGY: 88.034
ACTI'ITY: 2,065000E+02
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D462.6
DECAY TIME ( 6.120000Et05 MINS,):

EFFICIENCY = 7.949910E-02 (+- 4.352131E-04)

PEAK 3
ENERGY: 122.061
ACTIVITY: 1.881000E+02
ACTIVITY ONE SIGMA: 0.0000OOE-01
HALF-LIFE? ' 271.8
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 1.082324E-01 (+- 6.692147E-04)

PEAK 4
ENERGY: 165.853
ACTIVITY: 2.284000E402 240
ACTIVITY ONE SIGMA: 0,000000E-01
HALF-LIFE: P137.66
DECAY TIME ( 6.120000E+05 MIMS.):



LOG(EFF) = -5.798443E401 + 2.284603E+01*LOG(E) - 2.3377;98E+00*LOG E)-2

PEAK 5 WHC-SD-WM-DP-045
ENERGY: 391.668 REVi
ACTIVITY: 7.301000E+02
ACTIVITY ONE SIGMA: 0.00000OE-01
HALF-LIFE: P115.09
DECAY TIME ( 6.120000E+05 MINS.)l

EFFICIENCY = 5.422120E-02 (1- 5.866320E-04)

PEAK 6
ENERGY: 513.990
ACTIVITY: 1.252100E+03
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D64.84
DECAY TIME ( 6.120000E+05 MINS.fl

EFFICIENCY = 4.084660E-02 (+- 1.882325E-03)

PEAK 7
ENERGY: 661.650
ACTIVITY: 8.032000E+02
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: [11020
DECAY TIME ( 6.120000E+05 MINS.'

EFFICIENCY = 3.647674E--02 (+- 9.170283E-05)

PEAK 8
ENERGY: 898.021
ACTIVITY: 2.014700E+03
ACTIVITY ONE SIGMA:' O.OOOOOOE-01
HALF-LIFE: [106.61
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 2.626686E-02 (4- 2.552'038E-04) 0
ci

PEAK 9
ENERGY: 1173.240
ACTIVITY: 1.092600E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: [1925.3
DECAY TIME ( 6.120000E+05 MIS.): 60 E-j

EFFICIENCY 2.1509E-02 ( - 6.404292E-05)

PEAK 10
ENERGY: 1332.500
ACTIVITY: 1.093200E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D1925.3
DECAY TIME ( 6.120000E105 MINS.):

EFFICIENCY = 1.974500E-02 (+- 6.005783E-05)

PEAK 11
ENERGY: 1836.130
ACTIVITY: 2.135300E+03
ACTIVITY ONE SIGMA: 0.000000E-O1
HALF-LIFE: [106.61
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 1.537435E-02 (+- 1.418405E-04)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG(EFF) = 1.227066E+02 - 7.976722E+01*LOG(E) + 1.920272E+01*LG(E)-2
- 2.059581E+00*LOG(E)-3 f 0.221420E-02*LOG(E)-4



242

' -/1
Serial No Sample Point Date Time issued Priory

E 9324.-21721 H&RWO 5-12-93 15:36 18
Delernhinal'on MethodStandard Result Units Charge Code Reruns

GEA-SOIL LA-548-121 pCi/gWETwt E11457 0
Sample Size Customer 10

___ G OF SAMPLE 0343wql
Remarks. Calculations. Results

SUPER SUPER RUSH

Analyst - I Analyst 2 Analysi - 3 Analyst - 4 Analyst - 5

Hrs Mrs Hrs Hrs

Date Tine Completed Lab Unit Mgr .

1-4- 4 1
- 54-64900-01 IR-10- "1

w

Sn
9
IL

6
(0
6
M



WHC-SD-WM-DP-045
REVI

*

*

*
G A M M A S P E C T R U M A N A L Y S I S

*

*

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 14:53:43

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: am

SAMPLE DESCRIPTION: E9324-2172
GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 9.90O1E-04
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAY-93 AT 14:03:33

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 20-APR-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

C. A



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA E
CHANNEL KEV KEV COUNTS COUNTS

1B
2 l
2B
2B

3
3B
4
4B
5
5B
6
6B

703.65 351.72
351.90

1020.92 510.38
510.92

1166.19 583.03
583.13

1218.52 609.20
609.19

1322.82 661.36
661.41

2921.37 1460.88
1460.58

1.58

2.25

0.89

1.55

1.31

1.89

248.

134.

117.

81.

102.

28.

99.
109.

121.
134.

68.
94.
142.

122.
107.
81.
561.

611.

14-MAY-93 14:53:43

WHC-SD-WM-DP-04S
REVi

RROR NUCLIDES

50.9 PB-214A
28.2
33.2 RN-222,I-133,
19.6 TL-208,NA-22,

ZN-65,RH-106
53.5 EU-154,

24.1 TL-208
25.3 8I-214A,

21.0 RU-103
34.9 CS-137
28.8
8.9 K-40

5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

"ACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
CKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

244



222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 14:53:43
WHC-8D-WM-DP-M4

SAMPLE: E9324-2172 REVI
DATA COLLECTED ON 14-MAY-93 AT 14:03:33
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-lOSM
AG-IIOM
AM-241
AM-243
AM-243A
AM-2438
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
81-207
81-212
BI-214
BI-214A
BI-214B
BI-214C
CD-109
CE 144
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-154A
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134

LLD<2.01E+02
LLD<2.01E+02
LLD<2.60E+02
LLD<3.75E+01
LLD<6.40E+01
LLD<4.91E+01
LLD<4.09E+01
LLD<4.09E+01
LLD<2.22E+02
LLD<6.44E+01
LLD<4.01E+01
LLD<5.64E+01
LLD<1.45E+02
LLD<1.52E+02
LLD<1.23E+02
LLD<3.65E+02
LLD<3.49E+01
LLD<3.38E+02
LLD<1.17E+02
LLD<1.17E+02
LLD<4.47E+02
LLD<4.15E+02
LLD<6.40E+02
LLD<2.30E+02
LLD<3.28E+01
LLD<6.01E+01
LLD<4.59E+02
LLD<4.32E+01
LLD<2.91E+01
LLD<4.49E+01
LLD<5.73E+01
LLD<3.07E+02
LLD<4.84E+01
LLD<4.08E+01
LLD<6.17E+01
LLD<1.O1E+02
LLD<2.51E+02
LLD<1.49E+02
LLD<6.28E+01
LLD<1.09E+02
LLD<7.91E+01
LLD<3.80E+01
LLD<3.51E+01
LLD<3.91E+01
LLD<3.99E+01
LLD<4.23E+01
LLD<5.93E+01

LLD<2.01E+02
LLD<2.O1E+02
LLD<2.60E+02
LLD<3.75E+01
LLD<6.40E+01
LLD<4.91E+01
LLD<4.09E+01
LLD<4.09E+01
LLD<2.22E+02
LLD<6.44E+01
LLD<4.O1E+01
LLD<5.64E+01
LLD<1.45E+02
LLD<1.52E+02
LLD<1.23E+02
LLD<3.65E+02
LLD<3.49E+01
LLD<3.38E+02
LLD<1.17E+02
LLD<1.17E+02
LLD<4.47E+02
LLD<4.15E+02
LLD<6.40E+02
LLD<2.30E+02
LLD<3.28E+01
LLD<6.01E+01
LLD<4.59E+02
LLD<4.32E+01
LLD<2.91E+01
LLD<4.49E+01
LLD<5.73E+01
LLD<3.07E+02
LLD<4.84E+01
LLD<4.08E+01
LLD<6.17E+01
LLD<1.O1E+02
LLD<2.51E+02
LLD<1.49E+02
LLD<6.28E+01
LLD<1.09E+02
LLD<7.91E+01
LLD<3.80E+01
LLD<3.51E+01
LLD<3.91E+01
LLD<3.99E+01
LLD<4.23E+01
LLD<5.93E+01

NUCLIDE

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
133.51
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
123.10
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03 245
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1-135
K-40
KR-85

1-85M
KR-87
KR-89
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-212A

7 PB-212B
PB-214
PB-214A
PB-214B
P0-210
PO-.214
D0-216

1-239
rU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SB-125A
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-229
TH-2298
Th-229C

,-234
iH-234A
TH-234B

LLD<1.97E+02
LLD<1.48E+03
LLD<1.17E+04
LLD<3.72E+01
LLD<8.40E+01
LLD<1.53E+03
LLD<5.49E+01
LLD<1.O1E+02
LLD<3.98E+01
LLD<4.87E+01
LLD<5.31E+01
LLD<4.53E+01
LLD<3.29E+01
LLD<4.13E+01
LLD<8.44E+01
LLD<1.62E+02
LLD<1.54E+02
LLD<2.02E+02
LLD<8.29E+01
LLD<8.14E+03
LLD<2.96E+02
LLD<6.42E+01
LLD<6.39E+01
LLD<8.87E+02
LLD<1.14E+02
LLD<1.14E+02
LLD<1.50E+02
LLD<3.15E+06
LLD<4.08E+05
LLD<2.02E+06
LLD<4.04E+05
LLD<1.38E+07
LLD<7.88E+02
LLD<7.50E+02
LLD<4.15E+02
LLD<2.35E+02
LLD<3.30E+04
LLD<4.03E+01
LLD<7.97E+02
LLD<3.67E+01
LLD<1.16E+02
LLD<1.16E+02
LLD<6.85E+01
LLD<4.73E+01
LLD<5.27E+01
LLD<5.13E+01
LLD<7.08E+01
LLD<6.98E+01
LLD<1.40E+02
LLD<3.02E+01
LLD<3.18E+01
LLD<8.41E+03
LLD<3.OOE+01
LLD<1.59E+03
LLD<6.78E+02
LLD<1.68E+03
LLD<5.84E+02
LLD<4.06E+02
LLD<4.06E+02
LLD<4.49E+02

LLD<1.97E+02
LLD<1.48E+03
LLD<1.17E+04
LLD<3.72E+01
LLD<8.40E+01
LLD<1.53E+03
LLD<5.49E+01
LLD<1.O1E+02
LLD<3.98E+01
LLD<4.87E+01
LLD<5.31E+01
LLD<4.53E+01
LLD<3.29E+01
LLD<4.13E+01
LLD<8.44E+01
LLD<1.62E+02
LLD<1.54E+02
LLD<2.02E+02
LLD<8.29E+01
LLD<8.14E+03
LLD<2.96E+02
LLD<6.42E+01
LLD<6.39E+01
LLD<8.87E+02
LLD<1.14E+02
LLD<1.14E+02
LLD<1.50E+02
LLD<3.15E+06
LLD<4.08E+05
LLD<2.02E+06
LLD<4.04E+05
LLD<1.38E+07
LLD<7.88E+02
LLD<7.50E+02
LLD<4.15E+02
LLD<2.35E+02
LLD<3.30E+04
LLD<4.03E+01
LLD<7.97E+02
LLD<3.67E+01
LLD<1.16E+02
LLD<1.16E+02
LLD<6.85E+01
LLD<4.73E+01
LLD<5.27E+01
LLD<5.13E+01
LLD<7.08E+01
LLD<6.98E+01
LLD<1.40E+02
LLD<3.02E+01
LLD<3.18E+01
LLD<8.41h+03
LLD<3.OOE+01
LLD<1.59E+03
LLD<6.78E+02
LLD<1.68E+03
LLD<5.84E+02
LLD<4.06E+02
LLD<4.06E+02
LLD<4.49E+02

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
427.89
427.89

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37
86.44

137.02
193.59
92.50
92.50
63.30

toIV
9

U) >
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TL-208
U-232
U-235
U-235A
U-235B
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<6.20E+01
LLD<6.61E+04
LLD<4.85E+01
LLD<4.85E+01
LLD<2.48E+02
LLD<1.33E+02
LLD<1.60E+02
LLD<1. 57E+03
LLD<5.20E+01
LLD<2.51E+02
LLD<3.13E+01
LLD<2.40E+02
LLD<3.94E+01
LLD<1.92E+04
LLD<5.35E+01
LLD<1.31E+02
LLD<7.52E+01
LLD<3.87E+01

LLD<6.20E+01
LLD<6.61E+04
LLD<4.85E+01
LLD<4.85E+01
LLD<2.48E+02
LLD<1.33E+02
LLD<1.60E+02
LLD<1. 57E+03
LLD<5.20E+01
LLD<2.51E+02
LLD<3.13E+01
LLD<2.40E+02
LLD<3.94E+01
LLD<1.92E+04
LLD<5.35E+01
LLD<1.31E+02
LLD<7.52E+01
LLD<3.87E+01

-rTOTAL 0.OOE-O1 +-0.OOE-01 0.OOE-O1 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

703.65
1020.92
1166.19
1218.52
1322.82
2921.37

351.72
510.38
583.03
609.20
661.36

1460.88

99.
121.

68.
142.
107.
561.

50.9
33.2
53.5
25.3
34.9

8.9

GAMMAS/SEC

2.45E+OO
4.24E+00
2.65E+O0
5.70E+00
4.58E+OO
4.78E+01

583.14
270.26
185.71
185.71
143.76
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

u
9
C

U)6
=3
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£9a~? $/-

so'.., No Sanpt. Poing De. Tim. Issued Priority

E 9324.-878 H&RWC I . 5-12-93 15:41 20
DelermInation M.thodStandaid Resu;l Unts Charge Cod. Reuns

Pu239/40 LA-503-156 'iCi/G Rec E11457 1
sample Si.e Customer 10

? ,,a 0343wci3
Remarks. Calculaions. Ausot's' .

COUNT AS uCI/L 2 . )f i d'4 "AEX" - 42c0'IN
vo R 3 ATTACH PRNTOUT

A. ysI - Anals - 3 Analyst - 4 ArJJJyst - 5

0.10 Ti.. Coi.ted LaO Un., Mgr

f-ir IRf1 631__

lfzfl

$33.13-s
o . .. 26 '

(.csn)Cr., 0)
2 (Z

S.of9jl
-r .22xdt4

q

3Z

U,

.9
0.
La

I-17

6

248



G E N E r. A L A L P H I; E N E R u Y
. '1. 1.C,

DATA REDUCTION REFOHT

E5 324-37 1 H ARtC/PU

r i 1t 1;t'* 13 +o77.;SrC

; 'I Y f H

WHC-SD-WM-DP-045
REVI

Lu0j jun Z3 ( 0

jr ,! . ti eo v C-
C.'.n tifime; U UJ

FasB. t.&n<..G

Ini. bL 0
36.4 A9

'41.4 4 F

2 31 V.9 V

3Cr 0<750

F H

I"0

, 3F K- ,.5j , c. ,6f/'

i'EAK EZULTE

A ZE A 0Eak Cntroid

1~ 7,; 77
5. 8 5./7

4, 60 ' 1 4 3 < 2

0,468 3.13 3, 6

r sHMh
R . Il:t.Ie

t!I'i4." IT

Al-

.ZnerytstMEAJ *t4064 + {g,0047)t(:errtm,
tir se r '.n 2  sic ) * T,, 4 I(I R>T7T11 E %'PP)

f f. ci enc ".:

TOTAL COUNT hTvf

BEST AVAILABLE COPY

s.104-
31114.17

Ana1szed d'' -... - -.. - -.- -

7 7.i-
:.4 7

i1 

.i4480 t

3 31

-4 C..

7

.1.k :

-2

F V <K) 1.4. )F

i:.om '

F
FI

41 1v

0 0 2.

,', , 0 3

If , 1 'SI C ; i I P!,.

:. ;R1, "v,Tots)



1 LEGEND;

FE T RUM .:D=,77, 1PC

RAW =i.,,, t'ELEDFEF)IK = :1 a2,., E(C

WHC-SD-WM-DP-4
REVi

BEST AVAILABLE COPY

250

12368,6
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L 1

. -1J .) ! Is i .; ; Io F, 4 f, 0 i , i r, " : -i 1A f, j, m ,, l j0 t I r )s st & U o e O 2 2' i l5 & 6 aU* i J q tJ)0O D "
F'~ppA rj iI'I .>~' F'k h> 'l ~ . F.> i~> >F W F. 'F,. F -F., - olIFF

C) C> e C' D C, C C C C, C
5)

1 I

(I.
-1> .A

VA
"*1 '

,-L C, Q, '~

p.,
-4
C)

(1 Pa
.i.) 4,
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O -:: O O O O A- ) )

1

Al I

Cl:
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01
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m
cn
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7
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CI
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rq 01
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F
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(.1
0-
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2.'

F' 1 --C
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(-1
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CI.
~' 0.
I-) F'

Ci)
C)
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>1

Zi;
'3

'-I)
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W , 02 76 _ _ _ _ _ __ _ _ _ _ _

Serial No Sample Point

E 9324.-8881 H&RWC
el era. ..

Pu2SS/4O

MthOdSlandad

| A503-156
Resull Units

Iuoi/G Rec
Sample S.I. Cm 10ons. 0

? /0343wql
Aema.sb. CalculI'otns. Results

DUPLICATE SAMPLE ,1t " -

COUNT AS uCI/L ATTAH'Zi PfINTOUT

RUSH,50fli5 rb 0d9/1J

AnalysI - I Anayst 3 Analyst - 4 Analyls - 5

D s pa9. - Mrs His HIS

Ca,. Tim,. Completed Lab Ljnsl Mgr

s-es--9

'r3 1:! ,.

34>

rie.,s3 a on) - (3.as4(stq04

.CC-H. (.lw.d. -

g.. oro 4i'/

Dae Tme issued PuolIly

. 5-12-93 15:41 20
Charg, Code

E11457
Re uns

I

U,
IV

9

V)
6

w
M

.75?

U4-6401).4161 11-10-1131



Y4%43
0 E N E R A L A L P H A E N E R G Y

Rev. 1. 10

DATA REDURT ION REPORT

SAMPLE
E?324-3EM1 HIRWI/,U

Vi t'r lI: .rD2376.3-,C

Counted on: 5/13/03 W20: 6

Da tec bo r/Geome t rw numi 7 . / 1
coun. time: 30000. Sec

PEAK ANALYSTS

Fe k heist I RPek cent-r

initial F nul I it t.18a.
2009.s 7036.1 3 6 1. 3 11
337.1 338.3 306.780

2169.4 2173.1 212.726
8.2 6.5 .42280

Finel
167<011
306.780
232.726

1i W 280

Peak
i isotope

1 Pu2 A
C m 2 4 3

2 Pu238
Am241

3 Pu23
Pu240

Peak Ur;Lriid
Frast. ENR. Obs.
0.4508 5.7- 6 5.77t

5.786 5. //1
0.0781 5.4;9 3.501

5.480 3,501
0.4684 5.143 3,160

5.144 5,160
0.0027

Dir?, FWHM
-0,015 0,07

- . 0 1.
-M.002 0<0c,
-- ).021
- 0,017 0, 07

0 1 6 
4 .744

,ROW 'c/m
41., 0

7.22
34.- -v
*/ u <. e

£ .Th1'.5YI: -j<

DETECTOR (L I RATON
Enerss (MEW = 4,090 + (0. OA6)$Timnne1

Enerts ranse (Me); 4.090 TO 6,401
Efficienc . 0.138L CPH/FPM

TOTAL COUNI iATA:

I L TI

Rew spectrm
Smuot ed
Composite Pi t
ResiduIlt 1

T oa i

4622. 7
i *.6*.4

Mnasd:ed Us .....

BEST AVAILABLE COPY

M A . Y F 3 3

WHC-SD-WM-DP-045
REVI

F eak

<4

FWHM
I"i
24.

T,24,
/6,

c-i:-t
000
000
000
000

12.000
14,000

F15

1 7

910
315
7721

F
7

0,251

wo -,
M 37!

.577

PEAK ;ESULTS



SECRUM S D2375,5F C
I LEGEND RAW = . HDEL ED PFAINS A 2?,. F ETC

WHC-SD-WM-DP-045
REV1

4

BEST AVAILABLE COPY
1

1

.1

2S 4

.1



i - -

I W I W I r.i C . W t0j 0C iC.IA.V..tF ' 4 30 q)0 CIj r, fA r, I< Ck C). 3 C, i V J3 t. 0

0 i 0 ' C 0 0 0 - ) C> 0

P.) - 0 0 C

0

co
. .)

kJ

F,

Li

r) 0 o

rii

-.: 0)

. *4

j-

.

'- -
-- 0

m .

- -.

0 t%,

ii.)
IA

I.)

-1 LII rj) .2

ut)
'A

0

j- rj fs.1 w r.)y I-r
F b

- 0- tt% r '
r- [3 M a '-'- LI C) . [il -. VJ -' [ F) .- 0 C) ,- C) C

Q. -0
W- I , GI (40 0 F 0 - ri 0) rd 'D C

W -1
fA W'V C V

s-

n;

G-
0;

I.

:, Tel CL4 it) C 0 ) 0 - V.) C -C, J

it

.47

- 0 C, C, -

C) C.) ri0 F C C)C

L) I C)>))i)C )0

W. C; t3 C) 0 0 C)

- - -

S2; C,'~.-s C-*-.

5-'
(.5,

F'

VA
('I
F'

S-. (

'C

0~

04

IA

I-i.

43 - *J Z -- i '

(A rA

- .F

GI .-r 4. a, -
r. C ) co-03 4

CO

C) r -2

'u..

-C, '

-4 J,
<7 7) (4

F'
F'

.4)

e.

) L r C., --

C)
C"4r.) CI'

03
,I r r.)

m 0

"1 0) -4 C t u t. - f Ul

f.)

fl

'4

-4)

'-

.1 1127~ 4
-o

F'

M61('3 Ci
0r t..) .) L 1) r. C, Li C) 0 C) 0 0 t' I 0 - 0

: -) F' r'C'0 ' l V

-)

1-

-r

I-i

. 0) F r' Wi C' bb t.) &I k) t Ct) r) C C

1) .t.M." ) * F F- k .) [z' 1:

A F'-
WHC-SD-WM-DP-045

REV1
3. 1%, ..-. C

C0) 41 14 I 0 i

Cu1

C,'

-) ~4) I-
.

Ci)
:.: 1 . 1-

-



WHO-SD-WM-DP-045
REV I

APC GEOMETRYST sotO (83D7O)
COUNt 6E ON APC ' *
S To VA.UE: 98630/
11Mt2 EO: ./2./ .

8KG: 70
TODAYS DATE:. 08/18/92
DECAY CO/?n 'N:.2.552 YEA A§

NEWSTO VAt.UE: 08127

COUNTS CNT TIME C/M COINC CORI CORR C/M GEOM

243204 5 486371 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 377 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

10 TRIALS AVG A V$ . . A.. . A V5
MAX 0.6020
MIN 0.4987 48754 g09 49063.066

BEST AVAILABLE COPY

256



WHC-SD-WM-DP-045
REV i

BEST AVAILABLE COPY

257

APC GEOMETRY STO 5816183-17)
COUNTED ON APC.# 3

STDVALUE: 9853O DIM
TME ZERO: .. /./9

8KG: m

TODAYSDATE: 08/18/92
7DECA YCORR'N: 2.554 YEARS

NEW STI VALUE 98127

COUNTS CNT TIME CIM CONC CORR CORR C/M GEOM

242920 5 48575 307 48882 0.4981

242932 5 48577 307 48884 0.4982

242052 5 48401 305 48706 0.4964

243038 5 48599 307 48906 0.4984

242907 5 48572 307 48879 0.4981

242795 5 48550 306 48856 0.4979

243214 5 48634 307 48941 0.4988

243707 5 48732 309 49041 0.4998

242647 5 48520 306 48826 0.4976

241653 5 48322 304 48625 0.4955

FOR 10 TRIALS AVG AVG A VG AVG

MAX 0.4998
MIN 0.4955 48548 306 48855 0.4979



WHC-SD-WM-DP-0
45

REV1
1 2 3 4 5 6 7 8 JUPITER TT

t&P 3. 2 3 K3.4 4fl' ' 4~ 3 AJUPITE II

SCT/SHIFT NA p iL // A /S2~ /t-Z 114'/ /'V /5-3 /wr

-4# Pu _.z ; ; .Z c ;sa £27 7.2_
DATE Amp_ 9 o01 5 fP/

-m /j0 12l70 57-t -17,P :F71 S 7/ 57i

SCT/SHIFT Np /.1 / [15 / -ro uS /
,el -4Pu 2-- L v L z '2. 2 2- 17 22.

DATE jAm )03( j 24 30 vo I
5// 3cmj J.34i 7 3" 3'7 34v 3rr
U, Z l"..9, t4. w2.tlF - .,3% 4,? , 1~tt L:tuw a4j~rp~.t4 3, 2 3 .4 4. 3 4".4 -- 1.%13

SCT /S HI n3 /52 115'11 // / i0 1117 /5~3 /1 K
Pu /// .30 23-'L 1, Z/ -_ ;U_ J N f Z \

DATE Am /'7 3 0 30 3z ?0 36.3 37 1 1
41 cm 16A 37/ 3 a M 37/ 137

3CT/SHIFT Np gq /5f2 qI l j f/S
Pu A/4 / _7 - ___ _

DATE Atm -/ 1sz~ YotO . __ -_ 7_

x..g cm t z y s
JU A P -'. 2 , 3 3 t 3.4 rP 4 2 4t~ 3 t.4, 4 s 1 :r * 1 *3 ~ h 1.4

SCT/SHIFT Np f /#/ /7o / ffj; - 1 1--f-1 "jez __

-Pu // 1.1" A2" f .3.2 1 1-9032 3
DATE 

1 Am /37 29j S3co V96 304 130/1 3019(a 307 1

___--9 _ cm I 3csi 34J 36-- s7i 3Z9 3 7o 370

>TP EP :3 1q3.2 33 3i.7.4 .1z 4.l 4.3 _ ._2 3
NcT2S H',F'yp /3 /i ' 2 /.. flf,) _ _

;YPu J11 L36 Id, 230 :2)7 23/ U3,;,
DATE Am /3' 35D 34 1z H 3 3a - 3t3s 7_

____L cm |61 -k I 7 31/ 3Z9 3 /l 37e

(u'Np) peak must be at ch 150
("'Pu) peak must be at ch 229
(..Am) peak must be at ch 300
('"Cm) peak must be at ch 368

+/- 10 (3.2
+/- 10 (3.2

+/- 10 (3.2
+/- 10 (3.2

4.4)
4.4)
4.4)
4.4)

or ch 80 +/-
or ch 113 +/-
or ch 139 +/-
or ch 160 +/-

10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY
258

DET 0

rE: Np
Pu
Am
cm



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

g- -
Serial No Sample Poii ' Dale Time Issued Prioity

E 9324.-8782 H&RWC 5-12-93 15:41 20
Delermination MettiodoSiandard Result Units Charge Code Reruns

Am24 LA-503--156 uCi/G Rec E11457 Q
rA'ei1Tz Customer 10

..- -' ' r 0343wql

Analyst. A Analyst -3 Analyst -5

HIHs His His irs

Dale Time Completed Lab nl r

54-6100-061 (R-lO-"3)

AM-241: LA-503-156 (D-0) SOLIDS SAMPLE
0.r 6 1N". pike (Tbaer) Book Number 58B43

E9324-8782 ivity of Am243 Tmner in danr:. (SPKA) 5655
Sftch ID pike (Tmher) Voiwme in ml. (SPK11V) 0.1

oline of Sample in mL (S) 0.05
________.'_ ilution Factor (0) - 1

igest Cans of Solids / Liter ( g/L) 5.019~ Th$AnyStS %-241 Am Peak Height firom AE (A241) 60_____(C241)__ 603

-243 Aea Peak Height rom AEA (C243) 904
Dssa- A al At Count A1OT 5630

05/14/93 I' Count Time in Minutes (MIN Cad) 30
kgmund in CPM (1KG) 5

Am-241 pCi/g = (241) (SPKA) (SPKV) (BF) (1000mt/L f ((243) (SS) (D g/ (22200004pm/iL4
lTaeer % Re (ATATMIN C1d - bkg) (2)1 C243 + (M41 + C243) I + (SPKA) (SPKV)
Relative Counting Er = Squv Root ofi (1+241) + (li243)j 1100

m-241 pCi/ 6.77Ed

jatiw cvunting en-or = 5.3%

243 Traer Recovery = 38.8%

Data Entry by: Date: 20-May-93
Approved by: Date:
Verified by: Date:

COUNT AS uCI/L ATT ACH PRIN 10.1U

.flV e. £ ~ruQ - s OsA -A 4j,

LO
IV9

C?

>
w

25$

Remital. Calculations Aesuil5

ForM 4 Rev. 0 Page 1 of 1

"ALA- - 4bUMIN
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G E N E R A L A L P H A
Rev, 1.10

DATA REDUCTION REFPORT W

SAMPLE
EF324-27:2

File I:T SD3400.3PC

Counted un: 1/18/93 P17
D tCL L /i meCIT, ry it~iumber,'.
Coun. Lime; 30001. W.

PEAK ANALYSIS

A L y S 1 S

HC-SD-WM-DP-045
REV1

Peak c'n'erPeak kwitht
Initi Fina;l

4,1 3.1
7.1 7.8

1080.0 1098.6
1624.1 1677.7

Initial
452 101
36? .62Z
102,356
256.657

FEAK RESUL TS

peak.

1D Isotor

2 Cm244
Cm243

7 Th22

4 Am4 

Peak Cuntroid
Fract, Emp.

o" .0013
0.0043 >,796

5,786
0,4102 5.43

5.480
0.3835 5;,2313

Coun.
Obs. nDi P. FwHM

6,34 0108
3.794 0.002 0.06
,.794 -0.002
I471 -0.011 0,10

5.471 0,00'7
3.23Z -0.013 0,09

A, L
Rate c/M j A vi LM:

0,13 0.63 ,.233E-Q
0 .72 J., : F E-

29.16 10300 0601 -04
4:; 0 < " F -Q,

41,47 ;177,01 V , 5P-07

.ETECTOR :7ALIBRA C:ON
Ene r (MEV ) - 4 ,0 ) + -) . 0048 ) *Chinrn i

Ense rn:eS (Me') 4,020 1 A. 47.
Ef f ic enc - .,2014 CPM' PM

TOTAL COUNT DATA

e tm
Raw spectrVm

smoo thed

BEST AVAILABLE COPY

%I.,,To, a

3'-31 I.331737 
5715.9
-3. 557

Peak
ID

1
2.
3
4

FWHM
Frol

432,109
360.6M3
30Z,346
256.687

20,000
20.00

7S.000
78.000

F ;n ")

, : 

III n
Cni.:

'I',00

ILIL00

261

.5~-/37--7.3

F A E R G Y A M

5, 75

Analyzed Ae



SPECTRUM SD3400,SFC
1 LEGEND: RAW = .... MODELED PFAKS = 1y2p.., ETC

WHC-SD-WM-DP-045
REV1

4
... I+. .... 4+ .....

........ ,... ..... .. ,,, ,, , , .,..4 ,4,,,,
.4

* * , 3

.~~ ~ ~ . *

BEST AVAILABLE COPY

262

;0 M ;*

S4

-. 4



~3I3O9O..L)9Z.
-i & L I t ... J[ 4 L & .C) 4J i 1 64 040h 0 ) 0- .

'LSC.ILC$,--u')Ci iC)C'Ci .14-:j C)C
t.)
C.-

0 0 t C- [I - C C C C w I C, .1

.) C) L C .t -. . C C . .. 01 .; .A

03

m

C')0

-C Z)c C)V ' b rL.). Z.

iJ

0)
0-

(A
Cr.

.4

(I-

0)

Crj

(A
('I

C'

0)

CC)

.3

'C'
~-1

7.']

'I -j

'A

03

t. I

-'

A

."-2

C)

WI

0'

0)

0
0,I

0j

o. I

(I, i

C> LU C' :- 0

C) 01 Ci .-. .

(A 0' OA 0->

4 C-.&r1 O' -
-) rA -- t.)4)) L)S ie IA

V.

C)
.14

C,
I-,

V.

C)

Ir I

--C

rj.
4.

C- 0i)C ut 1i A . C .r - C F C ) C

0) (. CA ' 0 ,

.1 .4(

-- Yr.,

' -- C-C ,C)C

WHC-SD-WM-DP-045
REVI

-4)
(A

Cl

f i: ,

- .1 - C' 0 Ci-- U ' 7) C> .) 0> -. 5 G.I C' [.

o) i. rj. -

Ci f- . --

Th
z

Ci
C.-

U'

ri
C

-U

C )L i- . Z; w U 0 C C Lq '.I.) I

C)- C. C C- 0 C 1C C, U f(A 11C C,

11

I

r0J Z, J,) C r O

r-

LA
~.1

0)

(4

(Nj
a-)
CaJ

Ol

--)
f.] -l j C, A-g 0 r ,J C, r Ni :-



WHC-SD-WM-DP-045
REV 1

APC GEOMETRY 7S 581G (83-17) 
COUNTED ONAPC N I

SWT VALUE: &8530
tItUE ZERtO: 0V/2S/90

skG: .10.

TODAY'S DATE: 08/18/92
OECAY COR'N: .552 YEA7S

NEW S70 VAL UE: 08127

COUNTS CNT TIME GEom

0.4987

0.5002
0.5020
0.4999
0.4999
0.4996
0.4994
0.4999
0.5001
0.5005

R10 TALS AVd AV6 V6 . AVG
AX J-.502 0

N 0.49s 4854 309 4900 00

BEST AVAILABLE COPY

26±4

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311

309
309
309
308
309
309
310

243204
243913
244771
243758

243766
243637
243514
243765
243849
244044

C/M COINC CORM CORR C/M

48938
49082
49256
49050
49052
49026
49001
49052
49069
.19108



WHC-SD-WM-DP-045
REV 1

1 2 3 4 5 6 7 8 JUPITER II

JUP'AkVf EK I~. 32p3 a 4 f tViii 4 4 . 1 2 __

SCT/SHIFT Np_ 1. iJ W7 1/ __.__ 61 16 - 1-4--

P/ u 4 16- Pj1 / .2A- PR? ;? 1- A7 = A / 233

DATE Am P; 7o2 AY9 / OS' Soo , Jo 4 37

-Z-7 cm Ar/ 57,0 3' 7 57-2 974) 37/ 3,70-

SCT/SHIFT Np //5 A3 5-0 _

_fg 1 Pu 3 03j.1 ag2 .2 g 3 ',A

DATE Am 1 - 4V 7t-541Z 30(

f-)13 cm I 4 51 174 -5, .grV 16/1 .5-1 J'/0

SCT/SHIFT N pION Ib

)436 C9m_ //3 1.25 45ZLA __ 2'_5 A 3-5

D AT E AM l e/O $ 3W *7 1 ' 3r, ..

-5... ..97 cm / ItI 7Y 1 7/ .. J37 .7. _

CT/SHIFT N 3 ji 5C /5V 1 T,4 151 ,y4 125-11

A d /p4 -u as/ I__ 1. 9' !2,; -7 .231 0 ,?27 _21 -_3/

DATE Am - 30 q 1O? 0 - 3092- go '30 SoS' I

_~/ __3 37237 7 337 5 '7/ 3 &5

3 1 3 2 ,,A4RA311.

- ' cm 14 .37--? 37/ 3 70 34-7 34, 3? 1

'~UPAZAt P 3.tX 4 3. 2 4( ( 3.4 4.V1j4.2~ 43 4.4 jL±[_2 1.3J.. 4

SC-/SHIFT NP 9 5l. /&L. .q ' /5' /7 .53 157

)/ ( Pu 1/'! 130 m" so? :3 &

DATE Am zI& 25 4 7 703 __ _

- 7 - / 17 -70

ST/ FI 1p 2 3.z 4~h 5 2 6~~ 72/ 8

Cm i03 57;. ____ 37 371 4

E: Np (n'Np) peak must be at
Pu (uPu) peak must be at
Am (UIAm) peak must be at
Cm (2 "Cm) peak must be at

ch 150 +/-
ch 229 +/-
ch 300 +/-

ch 368 +/-

10 (3.2 - 4.
10 (3.2 - 4.
10 (3.2 - 4.
10 (3.2 - 4.

4) or ch 80
4) or ch 113
4) or ch 139
4) or ch 160

+ - 10- (3.1,
+/- 10 (3.1,

+/- 10 (3.1,
+ - 10 (3.1,

1.1 - 1.4)
1.1 - 1.4)
1.1 - 1.4)
1.1 - 1.4)

BEST AVAILABLE COPY

nET S

265



Srmal No '- Snipi Point Da.I Tim. Issues PfiOrnly

£ 9324.-8786 H&RWC 5-12-93 15:41 20
Delermnalon MeiflodStandagd Result Units Charge Code Reruns

Sr90 LA-220-101 uCi/G Rec E11457 0
Sample sue Customer ID

1 ML 4-0343wq1
Remains. Calculaions esults-

5~~ 2/Fy.13

Analyst- Anayst - 3 Analyst - 4 AnelysI - 5

1-s lsMs "Is

Comple'" Lab Unl Mg,

S4G.". s.103

WHO-SD-WM-DP-0
45REV I

I9

1O/z. 5"-4-13 a 0 9 t

5 9SW-Y256
Sr Calculation by ON on 05-15-1993 at 02:57:04
Det 110 2 -inch ount Sr elf : .4051 Y eff : .4503

Sample size : 1 aL Dilution 1 hethod : 1

hont I I Decay time : 8.58 hrs

44239
----- ----- - 11.0

10
4.55871+00 uCi/L strontium - ./4F 5

I ,M Z_-7

I 'r"
r

L-1-

266

9-6000-061 la- so -aa

ugrs?
/o



WHC-SD-WM-DP-045
REV1

04/28/87 Det 10 Sry-90 ratios

1" SrY--90 EFF

0. 4498

2" BrY-So EFF

0. 3837

I" Sr-90 EFF

0. 4210

2" Sr-90 EFF

1" Y-90 EFF

0. 4786

2" Y-90 EFF

0. 3632 0. 4038

sr - 4370/. 4694 =

Ey = .5018/.4694 =

sr = . 3728/. 4005 =

Ey = . 4282/. 4Q05 =

02/18/92

Q. 9360

1. 064.,

Oa 9466,

1"'

1"

C"

RATIOS GENERATED USING
PROCEDURE LQ-508-O05.

DATA IN LAB NOTEBOOK
RHO-LfA-NB-47, VOL 3:
PAGES 44, 45, 57, & 58

1. ('524 , 2"Y

-Det 10 CALCULATED Sr AND Y-90 EFFs

1" St-Y-90 EFF

0. 5053

2" SrY-90 EFF

0. 4279

1" Sr-90 EFF

0. 4729

2" Sr-90 EFF

(. 405 :~

1" Y-90 EFF

0. 5377

2" Y-90 EFF

0. 4503

At'~
~1

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REVI

100-K AREA BASINS

CUSTOMER ID NUMBER 0344WQL

268
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Setast No sample Point Da.I Tim. lased Pioily

S9325.-8700 H&RWC 5-12-93 15:41 18
DeIem.na,.. .. 1 . .,ooS lld Resul Units Chaige code A.uns

ACD DGST LA-505-159 G/L E11457 0
sawpl. s. Custom0., I0

0344WQL

JAR ID#t

SUPER SUPER RUSH,
COMPLET ON

Analyst 3 Analyst - 4 Anslyst - 5

HIS HIs His MIS

Dew TmCompile U r 1- b- -9'3

7 .2.770
V v

5~$a'3- 7706

SEQUENCE # : 13
WT 1: 0. 493
WT 2: 0.0000

NET WEIGHT:

--- > -0. 4988 GRAMS

.... 2/93 'a 07:08:24

L^C-SD-WM-DP-o45
REVI

6- 0 6 0 1 A 0 83



WHO-SD-WM-DP-045
REV I

Y I 54-6800-061 is 10-831

Serial No - Sample Point Dats Time Issued Priority

E 9325.--8740 H&RWC 5-12-93 15:42 20
Determinscon Meinod, Standard Result Units Charge Cods Reruns

U LA-925-1r G/G Rec E11457 0
Sample Site Customer l, 10 c rd q 4.A'

? .. 5-L -- l - - - ' 0 3 44WQL
Remaiks. Calculattons. Results

*vs.

Analyst 1 Analyst - 2 Analyst -3 Analyst - A Analysl - 5

d o W. Mrs His His

Tinte CompletedDate Lab Unit Mg, 5 -

54-611004)161 JR- 0-83)

3

Ii.

Serial No Sample Point Dale Time Issued Priority

E 9325.-lO0l H&RWC 5-12-93 15:41 1-
Determination MeliodiSianCard Result Units Charge Code Reruns

APPR/OTR LA-519-151 NONE E11457 0
Sample Sire Customer '

0344WQL
Remarls. Calculations. ReSults

Sample or Tank ID?X 9' SUPER SUPER RUColor and Est Volp7A9 aai .U O
Clarityc/OAY
Solids '/n

0TR or /PM ? 0

Analyst - Inalysi - 2 Analyst - 3 Analyst - 4 Analyst - 5

Mi Cms Lab n Mr is rs

Date Time Complteed Leb unit Mgn r -13-'13

Zn

xx



WHC-SD-WM-DP-045
REV I

/ud4

27 t

Senal No Sample Point Date Time Issued Priority

S 5543.-92671 SHIFT STD'S 5- 1-93 13:30 26
Determination MethodStandard Result Units Charge Code Reruns

U LA-925-106 G/L STD 0
Sample Size Customer 10

100-10-100 B SHIFT
Pemarks. CJculattons. Results!

5267 UFIC
-STD#/Aa.,5- RESULT
STD VAL 3vM-- %REC14.84 /9

SPIKE ID VAL 5/s./s;c 4
SPIKE VOL. ,/r- 4/

Analyst -1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Mrs Mrs Mrs Hrs

Date Time Completed Lab Unit Mgr

A'4'Uoo.Ol (R-10-:3)

2A-allea,



it

,CQ7 flc - n ,

Ft I .'W% C'
Cc;
C r

p

l 'o22 e1/Y,' s a.3 7. iE G3

C -3 z), E3
2 9 E3/ 98 .. 05 l £3
9i '%''&J.%73 1

57* 9S3C 1tfo9%.0% 3g

-%e /
1k

.
Po 6 1,00 /Y| 98 cP1' ,,&,

C4 )83/q,7?g-).syca

/.-:,, C

V s

Ge2 G-e2o/~ 9.cat

'9lE34q3 Y.
Yo E )

ZTZ

WHC-SD-WM-DP-0. 45
REV 1

Serial No ' " Sample Porni Oat, Tie Issued Priority

E 9325.-8755 H&RW& 5-12-93 15:42 25
Oetmaiaon MihOd,Standald Fteeu I U . Charge Code Rerun,

ICP-SOL LA-505-151 uG/G Rec E11457 0
Sa'"'e S , g 0 Cus.om., ID

G OF S ALE 0344WQL
RImA.,ks. Cakugation, Results 

1C13 '.9 a . 7
Zr tn Z9/y.931c. G. C o1Q1.,&-C7 ' 3

-8 cs J1,1 -7Y9)'1.11 S c 2

SUPER SUPER RUSH
Analys- I Analyst, - 2 Analyst - 3 Analyst -4 AnalysI- 5

'is HIs Hs Hrs Ms

Dale TIme Completed L.b U.i. Mg

/4.3%*I 3'lE 3



Identity 1: E9325 H&RWC 0344wqt Identity 2: 4.9880 g/L
Task name : ALLSIM
Sampte Weight : 1.0000 Sotution VotLune : 1.00

dn-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.
% R..S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Medn
S.D.
% R.S.D.

Mean
S.D-.
% R.S.D.

Mom

S.b.

% R.S.D.

- Zr

(ppb)
1423.747

15.311
1.075

Co

(ppb)
192.806

5.975
3.099

Ca
(ppb)

18023.102
112.372

0.623

S

(ppb)
6696.379

110.584
1.651

T i
(ppb)
667.322

6.704
1.005

Tt

(ppb)
4190.949

81.504
1.945

- Sr
(ppb)
237.063

1.922
0.811

Cu
(ppb)
9130.171

60.751
0.665

Cr

(ppb)
3760.862

29.867
0.794

Mg

(ppb)
5126.589

26.013
0.507

Cd

(ppb)
783.405

6.241
0.797

Bi
(ppb)
-932.798

68.335
7.326

Li

(ppb)
35.965

0.904
2.515

Nd

(ppb)

1984.563
67.722
3.412

As

(ppb)
289.441
14.826
5.122

B

(ppb)
-621.452

8.187
1.317

11:02 AM May 14, 1993

WHC-SD-WM-DP-045
REV I

Ta

(ppb)
-40.291

24.389
60.533

Zn

(ppb)
7216.396

34.048

0.472

U

(ppb)
1078236.426

8003.054

0.742

Na

(ppb)
577.364

9.721
1.684

K

(ppb)
855.070

12.042

1.408

Sn
(ppb)

-586.036
20.394
3.480

4i .
(ppb)
533.731

6.746
1.264

Ce
(ppb)
-546.198

37.670
6.897

\1Mo
(ppb)
110.468

0.645
0.584

Mn
(ppb)
5214.018

23.678
0.454

Si

(ppb)

-1710.090

48.127

2.814

La
(ppb)

-3445.626
4.413
0.128

Sm
(ppb)
7139.531

78.709
1.102

Se
(ppb)
-331.040

13.264
4.007

Sb
(ppb)

2561.742
107.014

4.177

\4
AL

(ppb)
428897.277

2776.943

0.647

Eu

(ppb)

-77.469
1.113

1.437

Ba

(ppb)
934.413

5.697

0.610

Ag

(ppb)

-43.994

11.987

27.246

t
V

(ppb)

5252.425

47.420

0.903

W

(ppb)
-587.317

13.137
2.237

Fe

(ppb)
705612.278

3543.271
0.502

P

(ppb)
5455.659

84.622
1.551

Pb

(ppb)
6018.170

20.272
0.337

Be

(ppb)
230.189

1.521
0.661
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WHC-SD-WM-DP-045.
REV I

BEST AVAILABLE COpy

274

Serial No. Sample Point Dole Time lsued Priority

E 8501.-1211 ENV STD 4- 6-93 18:30 25
Determination Mettod/Slandard Re.suit Units Charge Code Rerun.

AT-LIQ LA-508-113 uCi/L R4B5C )
Sample Size Customer ID

500 ML
Remarts. Calculations. Results:

EDP E341 ENVAB

STD# V,05/ RESULT

STD VAL %REC

Anarys 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5

Mrs Mrs Hrs Mrs Mrs

Date Time Completed Lab Unit Mgr

1 -10-C3)



WHC-SD-WM-DP-045
REV 1

SAMPLE POINT:
LAB ID #:
NUMBER OF ALIQUOTS:

NET
CPi

ALPHA: 175.927
BETA : 2430.820

ENV-STD.
8501
3

STANDARD
DEV. CPM

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER.

6.464E -4 6.619E -4
7.523E -3 7.789E -3

(UCI/L)
LOWER

6.308E -4
7.257E -3

DEVIATION
PER CENT.

2.41
3.54

SCATTER
ERROR
OK
**



SesIAl No Sample Point Date Tme issued Pnonty

E'.325.-1211 H&RWC 5-12-93 15:41 18
D.len,nalon 6.lfoiSlan.d Retsui Units Change Cod. n....s

AT MISC LA-508 E11457 0
Sample Size CuSlomer 10

G OF SAMPLE 0344W0L
Remass Calculations. Rusulls

SUPER SUPER RUSh

AnalysI - I Analyst - 2 Analyst 3 Analyst .4 Analyst - 5

Mes Hrs Hr. Ir r

Date TnItle Completed Lao Unit 5- 1 7W

544100-06 in- 10-31

WHC-SD-WM-DP-045
REV I

220.r'V (in(2-s2)

.6

276



WHC-SD-WM-DP-04 5
REV I

APC GEOME TVYST 5IO t t6 -7
COUNTEO ON.APC

SID VALUE: 98530 D/M
tIME ZERO: /29/SO

BKG: 70
TODA Y'S DA TE: 08/18/92

ECAC552 YEAS

NEW Stb VALUE: 98127

COUNTS CNT TIME C/M COINC CORI? CORR C/M GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 37l 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

rl? 70 TRIALS AVG AVG A.G .AvG
MAX. . 0.5020
MIN 0.49v 48754 309 49063 0.5000

BEST AVAILABLE COPY

277



s4-58004a11 R- w-.3

LU-

7rfU

-

0.t.

t :1

WHC.SD-WM-DP-0 45 .
REV i

Soral No. - Sample Poin Oie' Tms letuo Prtorily

E 8501.-2162 ENV STD 4- 6-93 118: 30 25
O.l..mrllm on M.i /anard R..ult Unit& C.g. Cod. Flmn.

GEA-LI LA-548-121 uCi/L R4B5C 0

samp.s iz. cuaom. to
500 ML

Remark.. Calculations, Nult.: n . 4s-

1 45 / ENVSTD j -
DP E345 / CS 137 /- __

EDP E346 C060 3 (
EDP E349 / AM241

7al $ y -3 Analyst-4 Analyst-5

His Hi His . Hra Hrs

Tim Coprs LbUiMQ
Tim CQmpWeted " Ltz unit mot



WHC-SD-WM-DP-045
__Q~l I

.1 -3 2-20
Serial No Sample Point Dat, TIme Issued Prior ty

E 9325--2172 H&RWC 1 5-12-93 1S:41 18
Oetermita.on Method Standard Result tjnts Charge Code ARon.

GEA-SOIL LA-548-121 pCi/gWETwt E11457 0
Sample Size Customer ID

____G OF SAMPLE 0344WQL
Remarks Calculations, Results

r5 gi SUPER SUPER F

9 . 9 f ~ / . -7

Analyst - I Analyst - I Anaiy,, -4 Antyv - 5

HIS Has i CHro HLs HlS

-5-13
D... Time Completed Lad U. I M 7..j

>1

279



WHC-SD-WM-DP-045
REV I

LC-

26V

Sertal No. Sample Point Date Time isued Priority

E 8501.-2162 ENV STD -- ; 4 - 6-93 13:30 25

Detenrmation Method/Slandard Result Units Charge Cods Reruns

GEA-LIQ LA-548-121 uCi/L R4B5C 0
Sample Size Customer ID

500 ML fi L17 qq9
Remarks. Calculations. Resuls:
StASI ENVSTD
EDP E345 CS137 / - Ag A-
EDP E346 C060 3
EDP E349 / AM241 -

Analys I Analyst -3 Analyst .4 Analyst-5

Wrs hrsMrs Mrs

Oat. Time Completed Lab Unit Mgr

5seaao-OS (A-IC-C)



Ac ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 47. * * cA c**A A :A CA C.A ZKcA cc

G A M M A S P E C: T R U. M A N A L Y S 1 S

* * * * * * * * * * * * * * * * * * * * * * * AC * * * * * * iC $ A$ * r *

CANBERRA SPECFRAN-F V2.06 SOFTWARE

24-APR-9322: 10N6

A N A L Y S I S

MCA UNIT NUMBER:
DETECTOR NUMBER.

1 A

WHC-SD-WM-DP-045
REVI

P A R A M E T F R S

DC UNIT NUMBER: 1,0
4 / GEOMETRY NUMBER: 81

SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOr HING FUNCTION:
NUMBER OF BACKGROUND CHANNELS; I ON EACH S31TE OF PEAK
PEAK CINFIOENCE FACTOR: 85>0%
IDENTIFICATION ENERCY WINDOW: +- 1.50 Kh')
ERROR QUOIVATION: 1,76 SI iMfl INCERTA'NHY

ENVIRONMENTAL BACKBROUND SUBTRACTED
LLD CALCUL.A lION PERFORNED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPIET ANALYSIS PERFORHED

SPECTRAL DATA READ D:RECTLY FROM MULTICHANNEL AN^;LY7ER ANO;
ANALYZE0 BY; UR

SAMPLE DESCRIPTION: ES501-2162 ENV/STD

GEOMETRY DESCRIPTION: 0 M. LU 2

SAMPLE SIZE; .000OE-01 LI / {i8II)FFSCTp FACTjR :c' MEMj-
STANDARD LIZEA F:E: E+l.) E%
ANALYSIS LIBRARY FILE; Ai'ALOO

COLLEK( STARTED ON 24-APP-93 A 2.t i

COLLECT LJ ilrM.:
DEL I M
DEAD TIME,

rE C ;4 D T 0 0

0.70

>DAYS, *''..i0 HOiURi eEECSE T~W 3%ART (W 'iELF

ENERGY CALI?+AION FERFORMED 5Q-6E--
EFFICIENCY :ALIBRATON RF.IRMED -

BEST AVAILABLE CC

281

*

5



P F A K A N L Y S I S WHC-SD-WM-DP-0 45
REVI

PK CENTROID
CHAHNEL

1 96.68

ENERGY FWHM BACKGND NET ARFA
KrEV KEV COUNTS

48.31 1.00

EIRROR NU CL I ES
COUNTS Z

96I. 11.7 U-234
2 1322.77 661. 0 1.49
2B
3
4

5B

661 .44
2345.24 1372.78 1 .&4
2663.52 1331.98 1.?S
2920,13 1460.34 1.86

1460.67

ERROR QUOfATION

1479.

1053.
224.
104.

22010, >;4
151. A's

31246. 1.2
291To"< 1<2

806. 8.0
76?. 1.7

:T 1.96 STONA
PEAK CONFIDENCE LEVEL AT 35.0%

B - ENVIRONMENTAL BACKGROUND P-AK

BACKGROUND SUBTRACTION PERFORMED USING FTF
BACKGROUND DESCRIPTION: BKG
BACKGROUND
BACKGROUND

SK0014

COLLECT STARTEO UN 22-JU. -72 AT 14:00; 00
LIVE TIME: 60000. SWCONDS

BEST AVAILABLE COPY

282

CS-137

CO-W
K--IC



24-APR-9322:10; 46

SAMPLE; E8301-2162 ENV/STD WHC-SD-WM-DP-045
DATA COLLECTED ON 24-APR-93 AT 21:20:16 REV i
DECAYS3 TO 0. DAYS- 0.0000 HOURS )IFORE. -HE START OF CULLECT.

R A D 1 0 N U C L T D E A N A L Y S I S R E P 0 R T

ACTTIVITY CONCENTRATION IN aC:i/I. :
DECAY

SURED ERROR CORRECTED :

ENERGY C('MFRISON
( KEV)

EXPECT 1. & FRROR

AC-22 8
AC-228fl

* AC-228E
AG-106m
AG -110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-1983
BA-133
SA-139
BA- 14)
BA-141
BE-7
BEI -207
3-2l12

F -214

EFt-Z14B
3I-214C
CD-1 0
,E 144

132

13:.

-- 4

-........

10- 7.

S-3 M

LLD,.4.28E-04
LLW(4 .2E-04
LLDE'4.57E-0-1
LLD7.31E-05
LLD<3,.36E-04
LLDE<.46E-04
LLD<1.31E-04
LL 0<1 . 7,1
LLD:2.3-)E-03
LLD6.9SE-05
L I.Df6 . 06E-05
LLD-'9.66E-85
LLDK2. 36E-04

L3C2 .91t.-04
LLfD<:2 . 12E -0 1
LLD<6.62E-04
LL3 7i42E--45
LLD<7>JIE-'4

LLDW.7TE-04

LLriD. 37E-04
L L r ;'- . '7E -04

Li. D 154E-0 S
Z 23 E-04

LL2 .i E- 4 4

LLDt 1 2-

t. LI f

LD1

LL.' .

I LI<4 2B-E-04
LLD 4 .23E-04
LLD<4.37 E-01
LLDC7.:1E-03
LLfli.36F-04
LLDC3Z,46E-04
LLDL.31E-04
LLf<1 .31E--04
LLD<2.3.E -03
LLI;<6.9SE-Th
LL.1)<6.06.-OT
LL)'9. 66E-Y"'
LLDt4.6E 4
LL.D<2 . 4 E-04
LLD<2.* .12E-04
LLD::6.67E 0 ' ...
LLLIi.4 .o-ir.
LL)-<7,12E-0
LLDK7 51E-04
LLflt 71LE-04!

LLDC.3.37E-0-1
L LD<..--.6qE-04
LLJK1 -54E-03

LL .4 F-V..

LLDQ .3 -

L:L) 7 41 -
LL;- - 6 4AF-;4 *
LL: 1 0 E-
LL!- iE-34

LPI.-±

LLDi

LE

F -0to

7,E-_4

4-

NUCLIDE

MEA

911 07

33 , -
433.54

74.67
74,67
43, In

i"129164
411 ,80

336 .02

537.27
190.23
477. .

63472.
1)09,.4

.1 0 28
1 74. '

.44

4. 3

"C, 7

4. 0

0
0

I.-

C,)
wi

NZ3

+-1 3"E-04



Li;-1 40

LA-142
M1N-34
MN-5,;

*. NA-22
N A -__2NA-24
NB-4
N4 B -94N -93

I - 7 /

NP -23;

PA -2 33
PA-234M
FB-210
. B-212

FS- 12A
F B-:21ZB
PB -2 14
FB-214A
ps-214B

P0-211)
PO-214

PO-216
-i PU-23?

PU-241
PA-224

RB-Ba
RB-B?
RN-2 2' .

RU-103
RURH106
3B-124

3C-46

%E-73M

TH ~;

7N-11?B

7 H-12M

TL--26

i"7

LLf72. 7E-03

LLD.1 .86E--)4
LLD.:.05E-0 l
LL1.0. 23E-04
LLD.6 .06E-03
LLD3.99E-05
LLD<(3 ,48E-05

LLD< ,7.24E-05

LLD*4.07E-0A)
LLD-.4 61E-04
LLD4.63E-04
L L D<3 60 E - 04
LLD; L .62E-04

LLD.:2. 19E-02
LLfl<1.26E-02
LLDKi .21;?-04

LLD<1.21E-0A4
LL D< 1. 72 E-0
LLD<1 .6 .E-04
LLD<1.61E-04
LLfDl2. 7 5E-04

LL< 39E+00
LLD<9 .*36E-0I1
LLD<4.95E+00
LLU<6, 11E-0 1
LLD<1,94E+01
LLD<1. 32E-03
LLfl<1,21r -03
LLD<4 .26E-'4
LLDCV3.63E-04
-L.U<6. 40E-0Z
LLfl<7.34E-05
LLD<1.0E-03

LLD C7.46CE-05
LLD<2 . 1E-04
LLD*.2. 19E-; -
LLDC<:l E04
L LD--) . 34E Z H--03LLD .334E-0S

LLD'7.0E-0
LLD 1.13E-nA
LLD . E-

L .D E 8- 04

L L D 4,2 E-0

LLD 74,4-E--
LL .,;E-04

LL D 376 E -0 -4
LL -- 7E-03

LLZI I -73E-0 I

LLD 4E
LLD 7.73,E-14

LLD3.76E-14

LLLI *.Z'E-.3

LLD 3,2E. 3L i. . 1) Z_ E -0

LLOD ",~E-02
LLD$ 2.3E
L:LD I.2E -0

LLF't2.7TE-03
I.LD-41 1 0 E--0
LLD<1.S6E'-0
LLD. 1 . 0F-04

LLD 1 .23E-04
LLD6.06F-05
LLD<3.9VE-05

LLD,8 .48E-05
LLD-9 .2AE-01i
LL<'4.07E-04
LL<U4 .61.E-04
LLD<4,63E-04
LLD<.'3 .60E-04
LL.111.2E - 0 4
LLD<-2,19E-02
LLDC. -28E-02
LLD<1 ,21E-04
LLD41 .21E-04
LLLi<1, .72E-03
LLDCl.61E-04
LLD<1 .61E-04
LLE'<2.7JE-04
LLD<3 .3?E+00
LLD-,'?.36E-01
LLDE<4. 9:E+00
LL.D<6.11E-01
LLP<:1.*941E+01
LLI.'<1.32E-03
LLD1 >2 4E-03
LLflC5..26E-01
LLD<3.63E-0-4

L.<6.40E-02

LLD:7.34E-OS
LLD<J 530E-03

LLD<7.46E-05
LLII" I E-O 3
LLD .1 -E-04
LL' 2 AE-04
LLD ST34E--33
LLD- 33E-03
LLD .7,OY7-,Z5
L L 1 1 1 8E ---,
LLD '3 1 FE-1:5
L -1. 3 . 7E-4
LLD- ' 27F-i3

LLD.

LLD 4,F3E--03
LLVD : -4E --,

LLD 2 4E.F
i-L)) :- 76 E- 0 4

L D< F 6E-14

LLD 3 E

LLD-.: 05E-0,1L L 11 "2E'

LLJ.< ' .1E-0

.L4.76 4 '

LLD: .. 2E04
LLD (12--3

1:96,2

641 ,.,
F34.63
346.76

12T4h3

707,63
765.7 0

80'7.V2

764.45

311 >93
100 1 .3

46 5
239 00

00. 10
3:) 1 2'

33i .?2

304.00
7''.7U

04.90
129 , 3.
1'18 .,37

240.39
186.±

i836 00
1031 .83

,4? -73

621 .80
6().,72

5.6

4 7.8

.42.45

74,6

i4 2

w

C?i.
3:

0
Cl

6

a.
0

C)
wi
-J

12E



;E-13S
Y-33
Y-91
C -91M 1
ZN-61
ZR-95

TOTAL 4. 83E-02 +-4.82E-04

LLD-::4 37E-04
LL)<4 . 19"'-05
LLD<2.775E-02
LLD<S . 90E-01
LI.1J.Zj6:"-04
LLD-<1.70E-04
LLDK. 9.91 E-05

4.8i3-02 +-4.82E-04

Tanzapn DF.V~ITION = i1

WHC-SD-WM-DP-045
REVI

BEST ACJN's

285

L LD4.37E-04
LDK4*. 1 9H-05
LLD<2. 75E-07
LLDf<3.90E-0t
LLf)<2 .Z6E--04
LLD< 1 .7-04
L L D <S .51EK-()5

1 0 -) 6 GV1204.90

1113.!15
736 .73

3/43.33



FUN L LI

WHC-SD-WM-DP-04 5
REVI

2- u COUNTING ROOM WESTINHOUE. HANVF t1

CL.L- Ev F
540 UNII NUMBEr 1 2)i
* UNIf NUNbER (.1 .0: 1

DtILLAUk NUMBER K 12)i 4
MCA MEMORY REGIUM (FULLK

Lilh SPECIRUM LULLECTED: 11-u
ifoE COLLELT 3TA-TED; o9

u : l 1 E K IV

- | FE

NUMBER ( 12
DESCRIPTION
UNIS iE uLi

ENEkG
ON fUURCE
CARRIA;GE

)* Hi
* Z):i0nL LIC'
)

BEST AVAILABLE COP;

165.85-
ENIR)' wii UP;

REJUKN FUR M:NUAL ENTRYr
fllE A; IYUGER (0-999) TO USE A SOURCE LIBRAR -

PLUS SIGN EF ORE HE IN!EGEk K+0 - - f
10 CHAI A~ SO n:URCE U I HAF, iII.J:Iii Miff.UAL E&Qi

-. 0 I i 'U,] 481
10 mbq-A 500ML LQO

Du Ii ', WANT CO ENTER ANY EFFiC1ENLY 'UIN< S ANiALL 00fU:
IJ'MEMSION AL UNITJS OF 1ANLIfAl; h:
112t OF STANDAND IN EA 1.0000v
NUMBER OF POINIS; 12

A IIQIA Y IN ill.CR URIE- L IES/iU. I

-EAK
NFEHGY: 5 .
Cr1 VI) .31'1 t v '

ACylvil y ONE s5 umo .

HALF-LIFE: 01 ov
CAt I (5, i.NHMQE - 21 H I I -A6t--92

FIME OF OUUhUE CALIkH nlUit <2

.ECY rImE: u.0m..o+o0 "lIt
LFICIEnCY = 1.1a1-02 K - ,t-

ENERGY; 883
4CI I Y 1. '"'"'E 72

AmufYIV A UWE Siuin; . '' -1
HALF-LIFEI U4 L.
DECAY TIME I *d A0tvi:11rh,
CY = .nf2E- 2 ( - 1.11voll - 1.EFFICIEN

PLAK J
ENERGY;
AT fI11 f
AciVITY ONE

HALF--LI FE
DECAY TIME C

EFFICIENCY = /.oyls

112 [ 8-
4.A8*t0'E+jb MINS)t

29E-02 %+- 5.2noidiE-On.,

PE A1K I21.

AC( V lTY:
H I I I I Y

HAI F-1I 1FF

1. .80
1, 9 <i(5UQJ+

EI 5101;
fll'.7.A6

;.i -- 11-1 zn 2.0c

PEAK

v0ovv..,vL-v 1



I. -

- j. + .JL<S1.!6.C1, ;. 1 LUC;

* 1.2

I I

. _ -
LtIr Id I,.

WHC-SD-WM-DP-0 45
REV 1

4.-WYk*<

I ' A . . < -

1 . ! I

'IT.EY 1 . ,.
L.T IT F 1 0

HALF-~ lFE Lla0

+(14.1

* 0 '.?MIN -C

5,326431 \.4)

HI!!

.[ F

IY I
'I 2 1 i?2 ( -J. d -1 1 d0

2' T. IVFT

I..I 3 *I

F IENC N 4

II

T1
C i 1102

, 82 37*'..'2 (A_ 9,912E

ENERGY: ; e..E 0 1 9 N E R, C; 1 0 0 E
A ~ ~ i l V I T Y~~ fN M A 3, 0 0 0 E 0

. tEClY fI ME 4, E MINS.
IIENCY S2066S66E-t2 +- 1. 36644E-o)

EIEFRY1: 11 3 240
YC19l I,790 5 9

AFW.1 Ti'~ N~li E1t6M-: & * c.E-01
HLF- LIFEt D12, 3
L'E((I Y TI ME ( 4,08?SOQE+05 MINS,)£iF I E NCY == i YZYUIPE-'2 (+- 6,O99E83E-o:

PEflK 1i
ENER13Y: 1332,'0

t C11i T).: 91 , -2 400E+02
itCT IVIT (UNE SI GMn I A 0,00000E-01
HfALF-L IFE E1925, -
DEC Y TINE , , 10 9 7y E+ 0 5 MINSt

EF CIENCY 1. 7SZOYE-a (+- . '1E5E-c5)

pI t: :2
M?.IL L:V 1 3 6.130

L

: " 'l 1 '

PLI

9.0Cs,
4,

<4cli,

287

04)



1.247290E-02 (+- 8.695036E-05)

SYSTEM EFFICIENCY

LOG(EFF)

COEFFICIENTS, PART 2

= 9.202042E+01 - 6.132777E+01*LOG(E) + 1.500303E+01*LOG(E)'2
- 1.634262E+00*LOG(E)^3 + 6.608717E-02*LOG(E)-4

WHC-SD-WM-DP-045
REV1

stt

S

288

E FICIENCY



WHC-SD-WM-DP-045

289

Serial No Sample Pont Date Time issued Prionty

E 9325.-2172 H&RWC I 5-12-93 15:41 18
Delermiation Method/Standard Resull Units Charge Code Reruns

GEA-SOIL LA-548-121 pCi/gWETwt E11457 0
Sample Size customer I0

___ G OF SAMPLE 0344WQL
Remarks. Caiculalions. Results

n/ SUPERSUPER
/Ir~ ye

Analyst - 4 Analyst - 5

Hrs Hrs Mrs
_____ _____s-H-23

Date Tine Completed Lab Unit M S5 7

54.M-to4i t-(a atO-l



* G A M M A S P E C T R U M A N A L Y S I S *
* *

** * ** * * * * * ** * ** ** * ** * * ** ** ** * ** * ** * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-045
REVi

222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 15:52:29

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: m

SAMPLE DESCRIPTION: E9325-2172
GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 9.9010E-04
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAY-93 AT 15:02:18

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 20-APR-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S WHC-5D-WM-DP-0 45
REV1

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 118.74 59.24 1.01

1218.14 609.01
609.19

1322.91 661.41
661.41

2920.87 1460.63
1460.58

1.48

1.46

1.89

485.

116.

98.

21.

I
1

359. 19.9 AM-241,U-237,
EU-155

129. 30.6 BI-214A,
22. 21.0 RU-103
159. 6.3 CS-137
81.
586.

611.

28.8
8.5

5.5
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

291
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 15:52:29

SAMPLE: E9325-2172 F-EV1
DATA COLLECTED ON 14-MAY-93 AT 15:02:18 REVI
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG-108M
AG- 11CM
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-198
BA-133
BA- 139
BA-140
BA-141
BE-7
BI-207
BI-212
81-214
BI-214A
BI-214B
BI-214C
CD-109
CE 144
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-154A
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134

LLD<2.22E+02
LLD<2.22E+02
LLD<2.71E+02
LLD<4.05E+01
LLD<1.51E+02

3.18E+02
LLD<4.14E+01
LLD<4.14E+01
LLD<2.42E+02
LLD<6.90E+01
LLD<3.78E+01
LLD<6.IOE+01
LLD<1.53E+02
LLD<1.46E+02
LLD<1.34E+02
LLD<4.13E+02
LLD<4.IIE+01
LLD<3.59E+02
LLD<1.27E+02
LLD<1.27E+02
LLD<4.76E+02
LLD<4.03E+02
LLD<6.95E+02
LLD<2.40E+02
LLD<3.45E+01
LLD<6.05E+01
LLD<4.80E+02
LLD<4.22E+01
LLD<3.05E+01
LLD<4.74E+01
LLD<4.60E+01
LLD<3.25E+02
LLD<4.41E+01
LLD<4.74E+01

1.48E+03
LLD<1.IJE+02
LLD<1.90E+02
LLD<1.71E+02
LLD<6.38E+01
LLD<1.15E+02
LLD<8.87E+01
LLD<5.07E+01
LLD<3.68E+01
LLD<4.07E+01
LLD<5.20E+01
LLD<4.12E+01
LLD<5.61E+01

+-6.33E+01

LLD<2.22E+02
LLD<2.22E+02
LLD<2.71E+02
LLD<4.05E+01
LLD<1.51E+02

3.18E+02
LLD<4.14E+01
LLD<4.14E+01
LLD<2.42E+02
LLD<6.90E+01
LLD<3.78E+01
LLD<6.10E+01
LLD<1.53E+02
LLD<1.46E+02
LLD<1.34E+02
LLD<4.13E+02
LLD<4.1IE+01
LLD<3.59E+02
LLD<1.27E+02
LLD<1.27E+02
LLD<4.76E+02
LLD<4.03E+02
LLD<6.95E+02
LLD<2.40E+02
LLD<3.45E+01
LLD<6.05E+01
LLD<4.80E+02
LLD<4.22E+01
LLD<3.05E+01
LLD<4.74E+01
LLD<4.60E+01
LLD<3.25E+02
LLD<4.41E+01
LLD<4.74E+01

+-1.07E+02 1.48E+03
LLD<1.11E+02
LLD<1.90E+02
LLD<1.71E+02
LLD<6.38E+01
LLD<1.15E+02
LLD<8.87E+01
LLD<5.07E+01
LLD<3.68E+01
LLD<4.07E+01
LLD<5.20E+01
LLD<4.12E+01
LLD<5.61E+01

+-6.33E+01

+-1.07E+02

NUCLIDE

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
133.51
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45

123.10
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

-0.30

-0.24



I -135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
P8-210
PB-212
PB-212A
PB-212B
PB-214
PB-214A
P6-214B
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SB-125A
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-229
TH-229B
TH-229C
TH-234
TH-234A
TH-234B

LLD<1.86E+02
LLD<1.47E+03
LLD<1.16E+04
LLD<3.86E+01
LLD<9.OOE+01
LLD<1.61E+03
LLD<5.88E+01
LLD<1.08E+02
LLD<4.84E+01
LLD<4.76E+01
LLD<6.06E+01
LLD<3.74E+01
LLD<3.60E+01
LLD<4.55E+01
LLD<1.99E+02
LLD<1.77E+02
LLD<1.54E+02
LLD<2.03E+02
LLD<9.06E+01
LLD<8.25E+03
LLD<3.80E+02
LLD<7.11E+01
LLD<7.08E+01
LLD<9.27E+02
LLD<l.13E+02
LLD<1.13E+02
LLD<1.54E+02
LLD<3.48E+06
LLD<4.17E+05
LLD<2.07E+06
LLD<4.13E+05
LLD<1.40E+07
LLD<8.01E+02
LLD<7.66E+02
LLD<4.15E+02
LLD<2.02E+02
LLD<3.46E+04
LLD<4.09E+01
LLD<7.29E+02
LLD<3.77E+01
LLD<1.33E+02
LLD<1.33E+02
LLD<7.32E+01
LLD<4.96E+01
LLD<6.OOE+01
LLD<5.08E+01
LLD<6.77E+01
LLD<6.OOE+01
LLD<1.64E+02
LLD<3.21E+01
LLD<3.24E+01
LLD<8.81E+03
LLD<3.09E+01
LLD<1.73E+03
LLD<7.45E+02
LLD<1.69E+03
LLD<5.83E+02
LLD<4.17E+02
LLD<4.17E+02
LLD<5.23E+02

LLD<1.86E+02
LLD<1.47E+03
LLD<1.16E+04
LLD<3.86E+01
LLD<9.OOE+01
LLD<1.61E+03
LLD<5.88E+01
LLD<1.08E+02
LLD<4.84E+01
LLD<4.76E+01
LLD<6.06E+01
LLD<3.74E+01
LLD<3.60E+01
LLD<4.55E+01
LLD<1.99E+02
LLD<1.77E+02
LLD<1.54E+02
LLD<2.03E+02
LLD<9.06E+01
LLD<8.25E+03
LLD<3.80E+02
LLD<7.I1E+01
LLD<7.08E+01
LLD<9.27E+02
LLD<1.13E+02
LLD<1.13E+02
LLD<1.54E+02
LLD<3.48E+06
LLD<4.17E+05
LLD<2.07E+06
LLD<4.13E+05
LLD<1.40E+07
LLD<8.OIE+02
LLD<7.66E+02
LLD<4.15E+02
LLD<2.02E+02
LLD<3.46E+04
LLD<4.09E+01
LLD<7.29E+02
LLD<3.77E+01
LLD<1.33E+02
LLD<1.33E+02
LLD<7.32E+01
LLD<4.96E+01
LLD<6.OOE+01
LLD<5.08E+01
LLD<6.77E+01
LLD<6.OOE+01
LLD<1.64E+02
LLD<3.21E+01
LLD<3.24E+01
LLD<8.81E+03
LLD<3.09E+01
LLD<1.73E+03
LLD<7.45E+02
LLD<1.69E+03
LLD<5.83E+02
LLD<4.17E+02
LLD<4.17E+02
LLD<5.23E+02

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
427.89
427.89

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37
86.44

137.02
193.59
92.50
92.50
63.30

to
C
0-

C

293



TL-208
U-232
U-235
U-235A
U-2358
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

'-TOTAL

LLD<6.37E+01
LLD<6.81E+04
LLD<5.O1E+01
LLD<5.OIE+01
LLD<2.60E+02
LLD<1.39E+02
LLD<1.39E+02
LLD<1. 55E+03
LLD<5.62E+01
LLD<2.74E+02
LLD<3.40E+01
LLD<2.52E+02
LLD<3.94E+01
LLD<2.03E+04
LLD<5.12E+01
LLD<1.62E+02
LLD<7.75E+01
LLD<3.95E+01

LLD<6.37E+01
LLD<6.81E+04
LLD<5.01E+01
LLD<5.01E+01
LLD<2.60E+02
LLD<1.39E+02
LLD<1.39E+02
LLD<1. 55E+03
LLD<5.62E+01
LLD<2.74E+02
LLD<3.40E+01
LLD<2.52E+02
LLD<3.94E+01
LLD<2.03E+04
LLD<5.12E+01
LLD<1.62E+02
LLD<7.75E+01
LLD<3.95E+01

1.80E+03 +-1.24E+02 1.80E+03 +-1.24E+02

STANDARD DEVIATION -

. EBAR - * MEV/DISINTEGRATION
-t MAXIMUM PERMISSABLE ACTIVITY = 1.39E-08 UC/LI

TOTAL MEASURED ACTIVITY - 1.80E+03 (+-1.24E+02) UC/LI
% TECH. SPEC. - *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET
CHANNEL KEV COU

1218.14 609.01
2920.87 1460.63

ERROR GAMMAS/SEC

129. 30.6 5.16E+00
586. 8.5 4.99E+01

583.14
270.26
185.71
185.71
143.76
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

IL

>CC

U
6
S

0.04
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CALIP - - Version 2.06

222-3 COUNTING ROOM WESTINGHOUSE HANFORD

CAL EFF
MCA UNIT NUMBER (2)1 2 WHC-SD-WM-DP-045
(Dir UNIT NUMBER (4.0): 3 REV 1

ET ECTOR NUMBER ( 12): L
nCA MEM1iRY REGION (FULL)'
HAVE SPECTRUM COLLECTED: 16-UCT-92
TIME COLLECT STARTED: 13: 0 qQ
GEOMETRY NUMBER C 12): 41
GEOMETRY DESCRIPTION: 42P47-n 22CC LIU
ACTIVITY UNITS ( uCi )
CROSSOVER ENERGY? 279
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY.
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SION BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

OPTIUN! 341
42B47-A

=-j DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY (NO):
DIMENSIONAL UNITS OF STANDARD: E0
SIZE OF' STANDARD IN EA ? 1.00000
NUMBER OF POINTSI 12
ACTIVITY IN MICROCURIES CYES/NOJ .

PEAK 1
ENERGY? 59.536
ACT IVITY: 3.686600E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D158000.
DECAY TIME ( 0.000000E-01 MINS.) 1-FEB-92
TIME OF SOURCE CALIBRATION! 12:00
DECAY TIME: 3.715800E+05 MINS

EFFICIENCY = 2.867638E-02 (+- 1.280716E-04)

PEAK

EFFICIEN

PEAK

2
ENERGY: 88.035
ACTIVITY: 2.064500E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D462.6
DECAY TIME ( 3.715800E+05 MINS.):
CY = 2.873442E-02 (+- 2.192301E-04)

3

x
0

Ca)
4,

4.-f
0~

ENERGY! 122.061
ACTIVITY: 1,881000E+02
ACTIVITY ONE SIGMA? 0.OOOOOOE-01
HALF-LIFE? D271.8
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 2.798845E-02 (+- 2.757689E-04)

4
ENERGY:
ACTIVITY
ACTIVITY
HALF-LIF
DECAY TI

"F ur' r -IC 7.

ON
E :
ME

165.8'53
2.284100E+02
E SIGMA: 0.OOOOOOE-01
11137.66
3.715000F+05 MINS.):

A~ A %

PEAK

Vw to fi I - A-1 I tl I L



ENERGY: 279.197
ACTIVITY: 6.399900E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE D46.12
DECAY TIME ( 3,715800E+05 MING.)?

EFFICIENCY = 1.905749E-02 (4- 1.172329E-03)
WHC-SD-WM-DP-045

REVI
SY.3TEM EFFICIENCY COEFFICIENTS, PART I

LOU(EFF) = -8.900926E+00 + 2.476058E+00*LOG(E) - 2.856299E-0i*LOG(E)-2

6
ENERGY: 391.668
ACTIVITY: 7.301200E±02
ACTIVITY ONE SIGMA: 0,000000E-01
HALF-LIFE? D115.09
DECAY TIME ( 3.715800E105 MINS.):

EFFICIENCY = 1.197005E-02 (4- 1.465802E-04)

FE A K 7
ENERGY: 513.990
ACTIVITY: 1.252140E403
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D64.84
DECAY TIME ( 3.715800E+05 MING.):

EFFICIENCY = 8.790109E-03 (+- 2.215078E-04)

PEAK 8
ENERGY: 6
ACTIVITY:
ACTIVITY ONE
HALF-LIFE:
DECAY TIME

EFFICIENCY = 7.8508

PE AK

61.650
8.031900E+02
SIGMA: 0.00

D11020
3.715800E+05

02E-03 (4- 4.

OOOOE-01

MINE,):
358826E-05)

9
ENERGY: 898,021
ACTIVITY: 2.014700E103
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: [106.61
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 5.892207E-03 (+- 6.369832E-05)

PEAK 10
ENERGY: 1173.240
ACTIVITY: 1.092550E103
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D1925.3
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 4,768241E-03 (+- 3.001378E-05)

PEAK 11
ENERGY: 1332.500
ACTIVITY: 1,093210E+03
ACTIVITY ONE SIGMA: 0.000O00E01
HALF-LIFE: [1925.3
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY 4.271624E-03 (+- 2,805451E-05)

PEAK 12
ENERGY:
ACTIVITY:
ACTIVITY 0
AL F - LIFE:

1836.130
2.135290E+03

NE SIGMA: 0.000000E-01
P106 61

-4%

6
Cs,

'$1

t?.
#4%

296
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ELrILILNGY = i.23AU/UL--03 (+-- 3.82061E-05)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 av -

LO((EFF)= 4.136870E102 -- 2.479005E+02*LOG(E) + 5.525641E+01*LOG(E)-2
- 5.477345EOOt*LOG(E)-3 + 2.030400E-01*LOG(E)"4

WHO-SD-WM-DP-045
REV1

AA.



WHC-SD-WM-DP-045
REV I
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DATA REDUCTION R{.FFOT
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5 E N E R A L A L F H A

DATA REDUCTIO.ON REYORT

E?3217--S3 H&RWC/PU
Filz ID^ 3D4475,3FC

Ccjnted or; 5/18/93 0,20
Uetet to r/Geone t r numbr;o

Court. time, 30 00,

rnE-lK ;NA;LYn.,

N i L ", S I:

WHC-SD-WM-DP-045
REVI

'Li

4/ 1
' (2

r eik height
F tLr;,.s±

14 53,
290,6

18!
3.S

Fesi t*.i Fial

36 ,0'<. 2 36 022
7-04.315 .0, 3

I .,:i 37 2 3 0
76.,S 76 3CC. 2.1., ,I)02

FE AK ESULrs

ek Fcopk Cenitroid
* 1 F', I:r, t s. e

1 a..no .1,s or ,i/ '.10-r

.ATI 243 5,796 f.76%
Fuj23 0,0953 3,43.- 0

Ai2 41 .480 .,,-2
r <.1 . 4313 5 .143 '-1 1

IFu 4 5 ,'41 .

4 N -37 0,0142 4 640 4 673
6,0001 .151
3 .0024 ,3*

-0,0lS

-. ~
40uo

i t/,IllC2,..

4,

0103
/F0 Li

st5

2.8 ,'4

IE--

0 33,

DETECTOR CALI BRATTIN
= 4;099 +

(ns 3MV :

ince .

(0-463 $Is,-nn 1
.2199 TO 3

~ P .I

ov i, v r,

. H
.1 '')*0Li*

3447,.0
33446 3
S ILi93 , 1

2 '4,2

BEST AVAILABLE COPY

303

± Ik

1

-'I

1 .4 R

SStj 5.1
1431,3

2 0

.

Itial
16 *000

1.0 t 0 %

I. i.' I

F'.

1,7. ",)o9
o,74

.L .t

F. 3 iB.0

ut/U

epir(i E Y
Enre rs

Ef f .i

R4 p.ectr

In u o hed
C nmpIo te C t

/#ya-d'
-/fd 3

E N E F: G 'I'
Fe v., 1. .10

f1T TALi C 0U N-) i ,- I' :

An e yZ ed b =i; ....- ...... .



SFECTRUiN 5D47.sFC
1 LEEi4D R AW = , .. NODELF PEnKS E LFE'AK FTC

WHC-SD-WM-DP-045
REVI

. ....

. .. . . . . . .. . . . . . .

BEST AVAILABLE COPY

6416 , 4

4 , &
9

- 9
4
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WHC-SD-W-DP-0 45
REVi

BEST AVAILABLE COPY

APC GEOMerT4rYsD S eI4 Aa3-z7'
COUNTro ON APC §

SrT, VALUE: 53 /
TIME ZEfO: 01/29/S0

81(G: 10
TODAY'S VAt: 08/20/92
DECAY COn&W: N 2.55 YEARS

NEW S10 VA LUE 9$17

COUNTS CNT TIME

242703
243638
243386
243764

244275
244108
244275

243645
243015
244057
243516
243510
243627
243690
243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310

310

309
307
310

308
308
309
309
309
311

CORR C/M

48837
49026
48975
49052
49155

49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013

FOR 16 TRIALS AVG AVG :GAVG
MAX 0.5073
MIN 0.4977 40735 309 49043 0.4998



WHC-SD-WM-DP-0 45
REV I

APC GEOMETRY SD 5816 (83-17)
COUNTEDONAPCI3

TD VALUE: 98530 DIM
TIME ZERO: 01/29/90

BKG: .9
TODA Y'S DATE: 08/19/92

* ESCA I CORR'N: 2.554 YEARS

NEW.STD.VALUE: 98127

COUNTS CNT TIME C/M COINC CORR CORR C/M GEOM

242920 5 48575 307 48882 0.4981
242932 5 48577 307 48884 0.4982
242052 5 48401 305 48706 0.4964
243038 5 48599 307 48906 0.4984
242907 5 48572 307 48879 0.4981
242795 5 48550 306 48856 0.4979
243214 5 48634 307 48941 0.4988
243707 5 48732 309 49041 0.4998
242647 5 48520 306 48826 0.4976
241653 5 48322 304 48625 0.4955

FOR. .10 TRIALS A VG AVG AVG
MAX 0.4998
MIN 0.4955 48548 306 48855 0.49 79

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REVI

1 2 3 4 5 6 7 8 JUPITER II

J7UP AEAF # L!LL 3.1 3, 3.1 . 4 1.J 4. 4.3 4,4 1. 1.2 __.3 '.4

SCT/SHIFT N!R. t /SA /5rJJ'/7is4/ /2 /i /5?_-__ ___

DATE -At c s %% .... j.. J......

A - - - 4 . . - 44 4-

Pu Z5 2 7 e., ?7-2

SCT/SHIFT Np /t4 151 /01 /.90 7 _ _~

4 e- Pu 7-|231 Z.30 Zl 7 .C -,?. -L L3-

DATE Am / 3 0 33 3 ,9 ($ 2? 3oO

Cm (. 3 S4 3> ( 347 7 369/ 3I7

JUP AEA____ jPK.' /31 2 33 3. 4.1 4 2. >4.3 4.4 ____ 1 .2 1.3 J 4L

sCT/SHIFT gp - __ /f4 /4 3 ,17_- ) _ /-5
1,4 D Pu i/l 20/ 3V- f,( 3. ;/ c 3

DATE - / 373 _ 34M YO/ .o 36-3 i 3z) __\

JU:AAK . I2 . 3.4 4.1 V4r2 43 [4 VW. i2 L1T 3 _4

SCT/SHIFT 2!Ep 6q / j'Z -i /s / /- . /_

__' / _ Pu 1 // A?/ £3w __

DATE Am _ 5 jc $) 3

-~x Cm| 2:.. '7 I I3 3

SOT/SHIFTr INP[ /S-3 1. IY7 /-I-xt~jJ/ /5-Y 15 __ ____

AAA- JaN( I/I ; ;2-7 A29A~ .a. jV.4 33 I_
DATE Am 13 7 -92 5'joo, .%3c/3d 3 3o07 __

CM___ j/{ 36.r 34-r3'-- S71 -3j 3 7v 374 _ _

SWIFE Njp 3 10? /53 /7 /327 I 'IA 1'50Z___ _

Pu -Q fl 30 Q/J 230c - D-7 231 23--
D'iATE Am /31 36 : 1 2D/ r7 3c)L- 3aZi 3&3 302 _ __

Z____c 61 961 _ -34,6 34?754f 2 7J ~

("'Np) peak must
( 'Pu) peak must
( 2"Am) peak must
('"Cm) peak must

be at ch 150
be at ch 229
be at ch 300
be at ch 368

+/-
+/-
+/-
+/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch
ch
ch
ch

80
113
139
160

+/-
+/-
+/-
+/-

10
10
10
10

(3.
(3.
(3.
(3.

1, 1.1 - 1.4)
1, 1.1 - 1.4)
1, 1.1 - 1.4)
1, 1.1 -1.4)

BEST AVAILABLE COP'Y
TUB

DET I

fE: Np
Pu
Am
Cm



Serial NO Sample Poit Date Time Issued Piortly

E 9325.-878a H&RWC - 5-12-93 15:42 20
O..m..aiaon Menod,-Slanaad ResultUnits Charge Code Reruns

Am241 LA-503-156 uCi/G Rec E11457 0
s eg, Customs, o

St--o 1%3- Ulm 0344W0 .
Remaisks. Calculations. Results %

COUNT AS uCI/L AT[ACH PRINTOUt

.rp -. 46, igke iyB j3

A. - An Analyst-5

Daui Time Compul..i LAO Unit Mgr

WHC-SD-WM-DP-045
REVI

---

3)

9326 -

Cl-..



G E N E R A L P H A F N E R G Y
Rev. 1 .10

DATA REDUCTION REPORT

SAMPLE
E323-67.--

Fil: I0: SDS398,SPC

Cuunted on: 5/1S/93 012; 0
Uwtector/Geometrs number; 5/ :

Coun Lime; 1000c. ec

PEAK ANALYSIS

Peek hei:ht

Iti alI Final
R . 3 .j

Peak cvntor
flit;inL Final

:563.061 36.061
1533,1 1643,1 297.015 297.015
1465,S

7.8
1575,3 251.644 251-64
7.i 25.911 27,711

FWHM
Wi1iL

44,000 .,.611 1W010
22.00(j lI1 1 . 0
14.000 134 1000
20.000 1&146 15.000

PEAK RFSULT

Peak Ctn roi
Frart. FNP.
0,0=5 '1,75o

3,7S6
0.5433 n,130

5.480
0.4303 0,231
01001i 11:00

Ohs. Wr- FWHM
5.771 -0.013 0.10
5,771 0,013

5.461 -0.031 G 11
5 461 0.017
5.74S -0,014 0.07
4.18; 1.011 o0c

Coun .
Ecth V/mi

0,52

4. 4

44.70
0.13

&/; MCI

17~1 E, - 7 03
.,2 03 23 -0

Ener~s(MEV
Eoerys r

Effi

DETECTOR CvLIE.;RATP3N
S= 4065 +~ (.r+

inse &NeV 063 4if 3 7i
cienc- 0.230 CPN, !IF,

TOTAL COUNT DAT:

E Lea

BEST AViA IA B CY

BEST AVAILABLE COPY

.T .al m
4.3..

MM.4,0

4.,1

* ov-. 0

-4. 00

ArHed b ! .. ... .. . . .. ..

came

h N . 5

WHC-SD-WM-DP-045
REV1

F k a
ii.'

3
4

SThZ268
Amz41

S 23R

ThIT

14 70-.



; LEGEND:
;R ATRUM Du3s PCM,

RflW -+., MODELED PFAK3 1,2,.s ETC 6,16 1)

WHC-SD-WM-DP-045
REV1

3

4.

3-

3.

BEST AVAILABLE COPY

all

4

. . . . . . .. . .- .
+ t
+ +

+ a

. . . . . . . . . . . . .

+ +

9
+ -
s

# #
+ +
a e

#
+

#
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CI-

Ut
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'-A

iv)

Li

-. 4
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CA

C' " F C' C C' -~ - Ii trc F' F1C,I 01 C ri
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01
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CO
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C)
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0
0. H>

C I C L -1 I 1 0 C' C,

001. GI 0, C, (14k C D -' 0 tl f. Q0

W ) rI)&WFUJWC,

:--- L F

C> 2) Ci r-

rCi) 1
3- 3- .4 i 0 Ci Ci,) - C0 C' Wi~ W4D

(0 1 -j

s- 2 4*J- 'F

WHC-SD-WM-DP-045
REV 1

q1A . -) ~ I

-- F. F' *.- 5 '. .0CZ -4 1 -l
I I I .. i C) 0 11.1 Ci

I..)
C'

-a-

I)

(-4-,

fr-

CO
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CO
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01
12.1
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WHC-SD-WM-DP-04 5
REV 1

BEST AVAILABLE COPY

3m

A'C GEOMETRY S 581 3-17)
COUN/ED ONAPC #3
SID VALUE: 930:i O/M
TIME ZERO: 01/29/40

OKG: 9
TOOA YS OA TE: 08/19/92
0ECA Y CORAN: 2.5M4 fAS

NEWSTD VALUE: 98127

COUNTS CNT TIME C/M CO/NC COR CORR C/M GEOM

242920 5 48575 307 48882 0.4981
242932 5 48577 307 48884 0.4982
242052 5 48401 305 48706 0.4964
243038 5 48599 307 48906 0.4984
242907 5 48572 307 48879 0.4981
242795 5 48550 306 48856 0.4979
243214 5 48634 307 48941 0.4988
243707 5 48732 309 49041 0.4998
242647 5 48520 306 48826 0.4976
241653 5 48322 304 48625 0.4955

Fot? 70 TRIALS AVG AVG AVG AVGi
MAX 0.4998
A41N 0.4955 48548 306 48855 0.4979



WHC-SD-WM-DP-045
REVI

1 2 3 4 5 6 7 8 JUPITER II

,UPAEA<# PK 3.1 3.2 3.3 N.4 44 4.2 4.3 444 7.3 1 2 1.3 1.4

SCT/SHIFT Np 4 A1/,7 /'7 1iZ / 1 i:73' /t -

14 Pu /i 2;- c/ LL3 1,92- A31

DATE Am 7 .26/ 309 3- -y -___ __

5-// - cm u 5/0 3&i 75z2 3 _

M R IEA P_ 3. 3.2 _ _ _3,4 4

SCT/SHIFT Np k:5-p / -5 1// 13035

DATE _Am Of ._0' 4 '7 '-'4 -iw

4"- 5 cm 1{{k4- A,| q .57

JO E X3.1 3 2' 3.3 3__ 4 4.1 4__ 2 4_ 3 4_ 4 2_ ___ 3 4_

SCT/SHIFT Np 53 j 15c2 1C' 16-1 1_1_ Is 5

Pu /.Lt. 2 3 5 2L. 1$5 2.32() )31 4-5

DATE Am /'3 30 3 50;7 fl 37c3 e5r -V

S .., .3 cm /7 q 7__3,7 __ 7____ _ _7

_________~~~~... 
....z . ~ ii~ _ ___

f , 2 . 4 4.2L4 :4:a 4.4 1 2 . 3 4

SCT/SHIFT N . /4( /1-5C1 -1 1

f9 6rf Pu I/ 5 0 2' _25 9 -7 1-2'; 0 P7 l:_ a_3/

DATE Am /90 30 ? j 9o? 30q ; 0

$^,/-f3 cm I/(? ; 1 7 2-3 76, &I7F# %,3!s3M

_____ ___x _ __ _ _ V.... . .. _ _ _ _ _ _ __ _ _

'JUP ABA /J K: 3.: 1  3.2 L4 ' 3.4It 4.1 4,2. 4,3 4.4 1___ 2__ 1___ 3__ _

SCT/SAIFT NP . /.5/ 17 /___/_.& /Y M /

DH Pu *a/ ;i3 5 i 31 aaz 22 az a3Q
DATE Am 73' 7 30-3 -2 IL1 3_ _

5-C1'3 Cm /Z 372- J76 37 37o 3 &% 321

3JUP AEA I w K p .
1  3.''~42 3._._42 4. . 11 12

SCT/SHIFT Np /5; I/ -/9 /7,

/ Pu 0 Z3 1 Jb 1 a 2s-
DATE Am /' 3 1  aX7 -3f 1c10 Ai - 30
/C ( Cm 3 7 , 17 570 7

fE: Np ("'Np)
Pu ("Pu)
Am (2"Am)
Cm (2"Cm)

peak must be at ch 150 +/- 10 (3.
peak must be at ch 229 +/- 10 (3.
peak must be at ch 300 +/- 10 (3.
peak must be at ch 368 +/- 10 (3.

2 - 4.
2 - 4.
2 - 4.
2 - 4.

4) or ch 80
4) or ch 113
4) or ch 139
4) or ch 160

+/- 10 (3.1,
+/- 10 (3.1,
+/- 10 (3.1,
+/- 10 (3.1,

1.1 - 1.4)
1.1 - 1.4)
1.1 - 1.4)
1.1 - 1.4)

BEST AVAILABLE COPY

DET I

MU41



Ser.al No Sampie Point Oat. Ttm. loa d Prion

bE 9S25.-878 H&RWC 5-12-93 15:42 20
Deiermnmnaion Method, Standard ResUn ots, Charge Cooe R..us

Sr9O LA-220-101 uCi/G Rec E11457 1
Sample Size Custom., I0

100-10-100 /in g.- C/eutg 0344WOL

t~Z~ S/11 1q3
S9-SUPER SUPER RUSH

rYO025r ,Alf

A Anlyst - 4 Aflyt - 5

M's ft. . His HIs

Tine Comp le Un Mg

54-6400-061 M-10-83

Sr Calculition by VI on o5-il 1993 at 182454
Det 112 2 -inch ouht Sr e-f . A18:R :5

Smle size : -L Dilutia : . a .46dQ-1410 method:

dounl I I Decay time : 4.08 hrs

423

10

Sr Calculation'
Det 112 2 -iach
Sample size : I

fouat i I

423

--

9-0 : 3.45791+01 i/L Strontium

by YI on o5-17-1993 at 18:25:28
fount Sr elf : .418 y eff : .466
al Dilution : 1010 dethod :

Decay tie : 3.58 hr

9.0 3.4771i01 u Ci/L strontium

& 5.9e4

Ll--

U,

ac

.6,
C



WHC-SD-WM-DP-0 45
REVi

Det 12 Sr/Y-90 ratios

1" ..SrY-9' EFF

0.5162

2" SrY-90 EFF

C). 4476

Esr = . 4912/. 5162 =

Ey = .5412/. 5162 =

Esr = .4232/.4476 =

Ey = .4719/. 4476 =

0:5/11 /32

I" Sr-90 EFF

0. 4912

2" Sr-9 EFF

0. 4233

'. 9516 , 1"

1. 0484 , I"

1" Y-90 EFF

0.5412

2" Y-90 EFF

0.4719

RATIOS GENERATED USING
PROCEDURE LQ-58-:05.

DATA IN LAB NOTEBOOK
RHO-QA-NB-47,
PAGES 32-36.C). 9457 ,

VOL 5:

1.0543 , 2"

Det 12 CnLCULnTEE) Sr ND Y-90 EFFs

1" SrY-90 EFF

0. 5247

2" ErY-SO EFF

. 44

1" Sr--9D EFF

0 4993

a" Sr--O EFF

0. 418':)

1" Y-90 EFF

0. 5501

2" Y-90 EFF

Q. 4660

BEST AVAILABLE COPY

31 r

03/18/89

;R".



WHC-SD-WM-DP-045
REvi

105-K AREA BASINS

CUSTOMER ID NUMBER 0491WQL

3-177
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WHC-SD-WM-DP-045
REV I

Serial No Sample Point Date Time Issued Priority

E 9230.-8700 H&RWC 5-11-93 9:56 25
Delerminaiuon Melnod'Standard Result Units Charge Code Reruns

ACD DGST LA-505-159 G/L PC41G 0
Sample Size Customer D

? 049 1WQ L
Remarks. Calculations. Results

JAR ID#
GRAMS SAMPLE

VOLUME ON 2q-7
COMPLETION 9 /0 0 fy,

naU S t - 2 Analyst -3 Analyst - 4 Analyst 5

HHs HISMrs His

Date Time Completed Lab nui Mgr

- 54-S6t6 I -IC-63)

Serial No Sample Point Date Tim Issued Priority

£ 9230.-5000 H&RWC 5-11-93 9:57 20
Determination MethodStandard Result Units Charge Code Reruns

COMMENT XXXXXX PC410 0
Sample Size Customer 10

? 049 I.WQL

Remarks. Calculations. Results

GENERAL INFORMATION 6"oss 4//.599
FOR THIS SAMPLE

Analyst - I Analyst - 2 Analyst . 3 Analyst - 4 Analyst - 5

Mrs Mrs Mrs His MtS

Date Tin.e Completed La0 Unit Mgr

|5/Zo /13 40
S4h8Ot In f-50.63)

.6
318

C

-.7-'-..



WHC-SD-WM-DP-045
REV 1

SEQUENCE #
' T 1: 0007

-WT I: o. 5080'AT 2:

NET WEIGHT!

> .5ebl GRAMS

05 12/9305:924:2.0

Sral No Sample Poin Date Time Iassed Prorty

E 9230.-1001 H&RWC 5-11-93 9:56 25
Oetmrngon Menodstandad Resul units charge Code - r.,ns

APPR/OTR LA-519-151 NONE PC41G 0
Sample Sze Customer 10

? 0491WQL
Rematks, caiculalons, s.u.t

Sample or Tank ID?Xfi)lASI
Color and Est Vol?2^Adw C'%
Clarity? ebUdy
Solids n
Phasds'
OTR or CPM ? ToOA*A

An yst - 1 al - 2 Analysi .3 Analyst - 4 AnalysI - 5

-r. HS HrS HIs Ms

Date, Tinme Completed Lab Unit Mg, -1 -- /7-9
IF Co54 4O -

54-6800*-O6i 4A 1-to

3 19



WHC-SD-WM-DP-045
REV 1

-. ;,a No Sampta PoInt ate Time tssued Priormiy

£ 9230.-6000 H&RWC 5-11-93 9:57 20
OeltrRh,,on Metho/SISndtad Result Units Charge Cod. Reruns

COMMENT X.XXXXX PC410 0
Simple s.,e Customer 0o

04 1WQL

aenta,,.. Catcusatsons. Results

GENERAL INFORMATION (s 4/-9"
FoR THIS SAMPLE

Analyst 1 Analyst .2 Analyst - 3 Analyst - 4 Analyst - 5

Ode Tiaoe Compoelat Lab Unit Mg.

U4,4W-061 IR-0 -al

'. tb. r



WHC-SD-WM-DP-0 4 5
REV 1

Serial No Sanmole Point Date Time issued Priority

S5340.-9267 3HIFT s::-: 4---9 : 2
Determination Method, Standard Result Units Charge Code Reruns

U LA-SIC- 106 -, L: Tf

Sample Stze Customer ID

7 0-IC - 1 t C
Remaras. Calculations Results

32 67 97103.67) p- o
g L- 'RE2 jo(.:RE

-3x.9NA O>7 cc'
ZD el A- $_2E *

'it ,,Sc--n - .t ./ 46.zss7Yjo to)

nallsl I-- 1 an st 2 Analyst - 3 Analyst .4 Analyst 5

H's HrS H"sHr

Care Tme Completed Lat Unit Mr /

5- /Z-ty cr' f - C

321

6&4 ~
%A4'

7 54-6SOO-061 iR 10 53,



WHC-SD-WM-DP-0
45REV i

Serial No. Sample Point Date Time Issued Priority

E 8501.-1211 ENV STD 4- 6-93 1 :30 25

Detrminaon Meihod/Stendard Result Units Charge Code Reruns

AT-LIQ LA-508-113 uCi/L R4BCG
Sample Sgze Customer ID

500 ML --
Remarks. CalculatIons, Results:

EDP E341 ENVAB Y

STD# rotS/ RESULT

STD VAL %REC

Andi , y1 Analyst - 2 Analyst . 3 Analyst - 4 Analyst - S

rs . Hs -rs Mrs lrs

Once Time Completed Lab Unit Mar

N.4Io-NI -o-83

/

r, 322 A-



WHC-SD-WM-DP- 045
REV I

SAMPLE POINT:
LAB ID *:
NUMBER OF ALfQUOTS:

NET
CPM

ALPHA: 175.927
BETA : 2430.820

ENV-STD.
8501
3

STANDARD-
DEV. CPM

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER

6.464E -4 6.619E -4
7.523E -3 7.789E -3

(UCI/l)
LOWER

6.308E -4
7.257E -3

DEVIATION
PER CENT

2.41
3.54

SCATTER
ERROR
OK

323



9

(F
ii

pt -. 93 C9 30-./ I

4M3/

.or~y/s~

Ser.I No Sampl. Point Data Time Issue PriooIty

E 9230.-1211 H&RWC- 5-11-93 9:56 25
Delernimnslion MelnoddSIanoard Aseli Unis Charg. Coe Resuns

AT MISC LA-5 0  I PC41G 0
Sample Sas Custom., ID

. s5swo G OF SAMPLE 4 i..L, 0491WQL
Remaks. Calcuslmons. Resuis

/00 - jo.- So

RUSH-
flyst. I A lyst - i Analyst - 3 Analyst - 4 AnJ.yst - S

H' Hs Is Mis Hrs

Oate Time Completed Lab Uni Mg,

- /.? /o3o

-K

'SZ4-

WH -SO-WMDP0 45

; YY/ 1,



WHC-SD-WM-DP-0 45
REV I

Soel No. Sample Point Dale Tia bssijd Priority

E 6501.-1211 ENV STD 4- 6-93 18:30 25
Determination Method/Standard Result Units Charge Code Reruns

AT-LIQ LA-508-113 uCi/L R4B5C -0
Simple Size Customer ID
500 ML

Remarks. CalCuislhons. Results:

EDP E341 ENVAB

STD# V/0957 RESULT Co .

STD VAL %REC 7 6 9 a

Anaiysvl Analyst - 2 Analyst -3 Analyst - 4 Analyst - 5

Mrs Hrs Mrs Mrs Ws

Date Time Completed LAb Unit Mgr

BEST AV ILABLE COPY



WHC-SD-WM-DP-045
REV I

SAMPLE POINT:
LAS ID 0:
NUMBER OF ALIQUOTS:

NET
CPM

ALPHA: 175.927
BETA : 2430.820

ENV-STD.
8501
3

STANDARD
DEV. CPM

4.233
86.003

CONCENTRATION RANGES
MEAN UPPER

6.464E -4 6.,19E -4
7.523E -3 7.789E -3

(UCI/L)
LOWER

6.308E -4
7.257E -3

DEVIATION
PER CENT

2.41
3.54

SCATTER
ERROR
OK
**

32B;



WHC-SD-WM-DP-045
REV 1

APC GEOMETRY STD 5816 (83-47)
COUNTED ON APC # 1

sTD VALUE: 98530 D/M
TIME ZERO: 01/29/90

BKG: 10
TODA Y'S DA TE:. 08/18/92
DECAY CORRN: 2.552 YEARS

NEW STD VALUE: 98127

C/M COINC CORR

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311
309
309
309
308
309
309
310

COUNTS

243204
243913
244771
243758
243766
243637

243514
243765

243849
244044

CNT TIME

'5
5

5
5
5
5

5

5
5
5

CORR C/M

48938
49082
49256
49050
49052
49026
49001
49052
49069
49108

GEOM

0.4987
0.5002
0.5020
0.4999
0.4999
0.4996
0.4994
0.4999
0.5001
0.5005

FOR 0 TRIALS AVG ,,AVG AVG AVG
MAX 0.5020
MIN 0.4987 48754 309 49063 0.5000



WHC-s6 "WDP-4
REVI

/0

328

S.vIal No. nSample Point ost Time l taslo Priority

E 8501.-2162 ENV STD - 4- 6-93 13:30 25
D.r1minatmon Method/Standard Result Units Charge Cod Reruns

GEA-LIQ LA-548-121 uCi/L R4B6C 0
Sample Size Customer ID
500 ML

Rbm.iks. Catcuialons, Results: 2-Z

S651 ENVETD &5 Ce-
EDP E345 / S137 /C
EDP E3413 COSC 3 y(-A 6uf0
EDP E349 AM241 .

Ansiy 1 Analyst -3 Analyst - A oAnlyst - 6

MDse M C d Mrs Wre

Date Time ConpweieC Lab Unto met

*/

/
K

I



4 444 4** *~ 4 444 *4 4 Aa*

G A M M A S R E C T P U M A N A IL Y S 1 5 *

C BE:

CANBERRA SPECYRAN-E V.)? 106 S I)FTWA RE

24-APR-9322:10:46

A N A L 7 3 I

MCA UNIT NUMBER: I
DETECTOR NUMBER: 4 /
SPECTRUM SIZE; 1096 CHANNELS
ORDER OF SMO') rHING FUNCTION:

WHC-SD-WM-DP-045
REV1

S P A R A M E T E R S

ADC UNIT NUMBER: 1 0
GEOMETniY NUMBER: al

5
NUMBER OF BACKGROUND CHANNELS 1 00N EtKH S ODE FPEAIK
PEA2 CONFI'ENCE FACTOR 0%
IDENTIFICATION ENERGY WiNDOW: +- 1,50 1K>u
ERROR QWIOATIONI 1 <25 SIOMA IINCERTArNvY

ENVIRONMENTAL BACKGiROUND SUBTRACTED
LLD trAICULiL ION [1> PERFiIRflED
MEASURED ENERGY DIFFERENC14S LXSTEFD
MULT:I.ET ANAL Y3IS PERFORMED

EPECTRAL DATA FEAD DIRECTL 7 FROM MULTICHANNEl.. NALYYR ANO
ANALYZE0 BY; VR

SAMPLE DESCRIPTJION E8501-7162 ENV/STD
GEOMETRY DESCRIPTION: 1500 M1, LIP
SAMPLE SIZE: 5.0000E-01 LI
STANDARD SIZE: i0ooOE+o&) EA
ANALYSIS LIBRARY FILE: ANLo0O

/ CONYERS:(;N FACTO$: O<('OOE+Oc

COLLECT STARTED ON 24-APR-93 AT 21 2015

COLLECT T

DEAD TIME:

DECAYED TO 0

0,i j %

DAYS, 0,0000 HOURS BEFORE fill: START OF (31.LFCT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

BEST AVAILABLE ',3PY



24-APR-9322:10146

SAMPLEZ
DATA CO
DECAYF j

E8301-2162 ENV/STD WHC-SD-WM-DP-045
LLECTED ON 24-APR-93 AT 21:20:16 REV 1

TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I P E A N A L Y S I S R FE P 0 R T

CONCENTRATION IN uC /L :
DECAY

ERROR CORRECTED FREOR

ENERGY lMPFARISN
(KEV)

EXFECT wY&F

AC-228
AC-223Af
AC-228B
AG-10M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU-14 Y
BA-133
BA-139
BA-140
BA-i 41
BE-7
BI-207
FI-212
61-214

I-Z14B
BI-214C
CD-109
CE 144
CE-13Q
WE-141.
CEPRI44

CO-57

CO-5o
CO-6-d

CR-51
kI- 1 ,'4

CB-134CS-137
'- 13'

EU-152
EU-154

EU-1533
PE-35
HF-131

1-1-31
1-132
r-133
'--134

KR-85
NR-85M
K R-~ 

LLD<4.28E-04

LLI'<4.*28E-04
LLD<4.57E-0'1
LLD<7.31E-O'
LLD<3.36E-04
LLD<K.46E-04
LLD<1.31E-04
LL 1.31E-04
LLD<2.30E-03
LLD.6.9SE-05
L 'D6.06E-05
LLD<9.66E-OU'
LLD 2.36E-04
LLD2.94E-04
LLD<2.12E-01
LLD<6.62E-04

LLD<7.42E-05
LLD 7.31E-04
LLD<1.71E-04
LLt 1'. .7 1E-04
LLD<8.37E-04
LLD:2.69E-04
LiD 1.54E-03
LLD<3.23E-0fl
LLD<5 .33E-tI
LLD7.41E-05
LLD6.46E-04
LLD.', .09E-0.1
LLD44.24E-05
LLDK1.02E-041

3.24E-02

LLD<5.73E-04
LLDK 1.* 8E-04
LLD$L:.05E-0

LLD 1 . 8E-04
LLD< 34E-04
Li.US ?.32-05
LLt' ,06E-04
L i. U 7<,3 * %: - 05

LLD2.M6E-01
LLD.1 , 84E-0.)Li. D l*S .56r*-o5
LLD<, 03E-04
LLD 1,6E-04
LL-D 8.5E-05

LLD<7.38E-03
LLD 1 I.35:E-04
LL P:2. 20E-04
LLD<8.03E-04
LLD<1.61E-02
LLDn .68E-05
LLED 'T. 6 E -0 A

+

ILW 4, 7E-04
LLDC114.28F-04
LLD<4.37E-01
LLD<7.3 E-0
LLD<.36E-04
LLD<3.46E-014
LLD 1.31E-W'4
LLD<1.31E--04
LLDi2.30-03
LLII:6.93E-0U
LLD<6.062-05
LLI<9.66E-05
LLD<2.36E-04
L.D<2.94&-04
LLD<2.12E-04
LLDr6.67F-W4
LLD07.42E-05
LLD<7.3QE-04
LLD<1.71E-0C
LLD<.71E-04
LLD<8.37E-0'i
LLEIvo2.6E-04
LLD<1.54E-03
LLD<3.23F-04
LLD110.31F-W5
LLD<7.41E-05
LLDK6.46F-0
LLDK1.09E-04
LLD4.24E-0Z
LLD:1.02E-04

3,24E-02 +-41i4 E-04

LLD < 73E-0
LL 1.08F-04
LL -1<0'E-24

--. 6w-04 1.59E-02
LLU 7.71F-05
LLD+:1 83E-C4
LLD<( .3E1 .

LLD<S.05E-0
LLBK2.061-04
LLD<2.36E-04
LL0<S.24F-05
LLD<6 37E-W;
LLDK7.46E-05
LLWD<i.tE-05
LL<H 107.E-05
LLD-<1.5W-Q,
LL-042,207-04
LLWH,.03E-X4
LLPK *61E-02

LLO >5.6F-05
LL'D:1AE-04I

NUCLIDE ACT.IkVTY

MEASURED

+-IJ IE-04

o il 1 0 

911 .0
333.4-d
433 .,'4

W37 ,76
0 . 04 C

74.67
74,67
43.* 10

411 ,8

556.02
16Z.81
537.27
190.23
477.1c
569,70
727,27
609.02
601>72

17(4,51
r Z

14: 44
[33.541

846.76
122,Oo
hi 0.7::

. 37,50
1173.24

709.0

113 H6

1 . A .

1±= 427
1O 3

364.4-;
667 67
32C 6 W
847 107

126G 14
1460 7'-

3 *.**

W5: 17

I.'-3

C.3

-0: 4c



24-APR-9322:10:46

p F A K A N A L Y S I S WHC-SD-WM-DP-045
REVI

PK CENTROID
CHANNEL

1 96.68

.4

ENERGY FWHM EACKGND NET AREA ERROR
KEY)

48.31 1.00
1322,77 661.40

661.44
2345.24 1172.78
2663.52 .1331 .98
292013 1460. 1

1460.67

.49

S.64
:1.93

.36

COlNT3S

1265.
1479.

1053.
.24.
104,

NUCLIDFc
CO ON T S

Z65. 11. U-234
010< 1.4 CS-1-47

159.
3: i246
291 Y5:<

806.

1.2 CO.0
J 2 CO-W)
8.0 R-0

1 .7

ERROR QUOATION AT 1, 6 S ti A
PEAK CONFIDENCE LEVEL W 35.0%

B - ENVIRONMENTAL BACKGROUND PEWK

BACKGROUND SUBTRACTION PERFORMED USINR FI F
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECY STARTED UN
BACKGROUND LIVE TIME; 60000. SrCONDS

AT 14;00;00

BEST AVAILABLE COPY

BN$0014

X



KR-S?
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
fN B-?41
NB-73
NB-9;,
NF--237
MP-238
i4P-233
FA -233
FAi-234M i
PE-21 0
F B--2k2
FE-212A
PB-212B
1:B-2 1.4
FB-214A
PB-214B
PO-21o
PO-214
PO-216
PU-239
P U-241
RA-224
RA-226

SRE-88
RB-8S
RN-220
RU-103
RURHI06
SB-1 24
5B-125
EB-125A
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-1N2
TC-99M
TE-123M
TE--12SPI

TE-132
TH-226
TH-229
TH-229B
TH-229C
TH-234
TH-234A
TH-234B
TL-208
U-232
U-235
U-23;A
U-235B
U-237
W-137
XE-131M
XE-133
XE-133M

'M.'-l .

LLD<2. 78E-03
<M4.05E-05

LLD<1,.6E-C4
LLDc1.0E-C A
LLU<1.23E-04
LLD<6.-6E-05
LLD(3. 9E-05

.48E-05
LLD<9.24E-05
LLD.4.07E-W4
LL<:i4 .61E-04
LLD(4.63E-0,
LLD::3 .60E-0'
LLD< I ,62;- 4
LL1-<2. 15 E-32
LLt'<1.2SE-02
LLD<i 12-04
LLDt1.21E-04
LLD<1.72E-0:;
LL r1 .61E-
LLD<1.61E-04
LLD<2.7E-04
LL.U<S. 39E+00
LLD<9.36E-01
LLD<4.?VE+00
LL0<6,11E-01
LLD-1.94E+C1
LLD<1 .32E-0-
LLD1.21-03
LLD<4.26E-!
LLD<5.63E-04
LLu<6.40E-02
LLD<7 . 34E-05
LLfl-1.50E-03
LL1<7.46E-05
LLD<2.19E-04
LLD<2.19E-04
LLD<.25E-04
LLD<8.54E-05
LLD<9.33E-05
LL<7 .07E-05
LLI<1.18E-01i
LLD<5.1?E-05
L.DW.78E-04

LLD<4.22E-05
LLD:4.46E-05
LLD-(1 . 52E-02
LLD<5.?OE-05
LLD<4.3E-03
LLUMM,9E-03
LLD2.24E-03
LLD<9.73E-04
LLD<S . 96E-04
LLDf8.96E-04
LLD<3.92E-03
LL<R,08Ey-05

LLDK1.33E-01
LLD<:B.OE-05
-1 L;O<8. Ol-E-05
LLD-3 . 76E-0 -
LLD<2.O5E-04
LL-42 .92--04
LLD<2.02E-0:
LLD<1.79E-04
LLD<.14E-04

LLD*2.78E-03
ELDiC,0jE-05

LLD<1.SAE-04
LLD<1*0WF-04A
LLOM23E-04
LLDn6 . 06E-07,
LLMSA.YE-05
LLS .ARE-05
LLW 9 . ME-01i
LLD<4.07E-Ol
LLU<4.61E-04
LLD<4,63E-04
LLEI-C3. -04
LLK1 .62E-04
LLD<2.19E-02
LLDOi W2ME-02
LLD<1 21E-04
LLDY1.21E-04
LLD(1.72E-03
LL1 .61 E-04
LLD<1.61E-04
LLM<2.7 -04
LLY<(.37E+00
LLD<.36E-0W
LLD<4.9tE+00
LLD<6.11E-01
LLIU1MM4E+01
LLJ<132E-03
LLM1 ,24E-03
LLD<4.26E-04
LLD<5.63E-04
LLO<6 .4OE-02
LLf<: E-05
LLDA.OE-03
LL7.46E-05
LLD<2,19E-04
LLD<2.39E-04
LL)C.-.l 2;E-(.4
LLD(B54E-05
LLD<9.53E-05
LLD7.07K-05
LLD.::1 E-od
LLUNI.1E-0:5
LLO<3.7SE-04
LLD<4,27E-W5
LLVM4.46E-O!J
LLWC1.12E-02
LLDL<5.?E- 5*
LLD<4.73E-17
LL<1.94E-03
LLDK2.24E-0:
LLD<.73E-0.1
LLD<.E-04
LLDOS 96-04
LLDP ?2E-03
LLUM.HE-OS
LLKI .33E-01
LLUS W.OE-05
LLMSM0lE-05

LLD<3.76E-O4
LLD<2.0E-04
LLY <2.92E-04
LLD< 2,02E-G3
LLD 1.79E-04
LLn 1 14E-04

120 -1

641 .57P."3

846.76
1274,55
136W.60
702,63
76V.78
657.7203

F64 45
27700
Wi> s

1001,03
46.5"

2 3 7 0 13

300 10
3:)1.4

331192
2W1,21
804 00
779.70
604.90
129 30
148.57
240.79
1 56,10

1836.00
031 . 8

45'9 73
497.08
621 A-
602,71
4 27 , 69
427.9

1120.45
754.66

91, 67
0 13 of-7
353W60

11211.A G
140.It

109,27

64.37
56 44

137 . G,-
193 . 5:

92., "
92.50

583, 14

109. 26

185,.71

143 ,4
708 ,0,",
681 7-;
163 IS

1.'«

2033"1

2833 21

:iH5.f:

U

6cc
Cul,

a.
0o
U)
wA

con5W
co

332



WHC-SD-WM-DP-045
REVI

f

LLD<4.37E-04
1.LD1<4.*19EK-05 _
LLD<2.77,E-02 ..
LLDI<8.90E-0'5
LL11<2 . 56E-04
LLD<1 .70E-04
LLD<8.91E-05

4.83E-02 +-4.82E-04

LLDI<4.37E-04
LLX<4 .19E-05
LLD<2.75E-07
LLD<8 . 90E-O.'i
LL))<2 .56E-04
LLD<1 .7Or-04
LLD<8.91 E-05

4.83F-02 +-4.82E-04

DFVIATION -= 014

/
/

/1.

33.3

XE-138
Y-88
Y-91
Y-91M
ZN-6:i
ZR-95
ZR-97

TOTAL

r

/2 A.4.1
18A6,06
1204 .90
555.60

1115. 55

756.73
74 3 . 3 3

( -AAT iLamn ~

K /

/



KUN CALIH

I. L..f - - Yc vt i u I1 2 . Q5 WHC-SD-WM-DP-045
REV i

22u- COUNTING RLum WESTINcHOUSE HAPIM!R

LAL.- EF t
mcm UmIl mUMBER k2j!
j) LI I f NU itl E ( R I .
itfL IL i 1 0R+ , ii iEE R F: I
i., ME' uRY KEG L 1 FULL)

FE SPECTRUM LULLECTEl) 11-NU"-$2
Il ME COLLECT TA IT ED; 0 0C
LUL-: E fik:Y NUMbER ( 12) . 81

wthmwkY DEUCRIPTfION 5%OML L0
jt QVIT UNIT S ( UCi) i

.C'5tU'JEN ElNEFOit 1£5 .UZ
nwLI FATIU SOURCE ENi Y UFU4I

fMFE A CARRIAGE RETURN FU MANUAL ENTRY:
iY-E AN FEGER (0-999) TO USE n SOURCE

l kE A PLUS SIN BEFORE HE INIEGEk QQ
f CHLAIL A SOURCE LISFAFt i'Uh:.R U tiinU( L

dF I i'u: 41
1M 2-A 500HL LI
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.ij.f:- -6.5R207!E+01 + 2.nt1: 60E+01tL9E1 - 2,5?2793E+00tLG(E)'2

F E O tAILII' of

nC(f 1'' Y I E+ .
f 1911 f W III -

I I OE ( v'+-'!;vElws Ailms.
EFFALIENLY = 5.n9In64t'-02 - 3.270925E-03.'

EHERGY' -3. &
(CT VI T ,. I CE+ 2
ACTIVITY OP'!E LiMt 0000 OQE-Ol
HALF-LIFE: It1 JL,11 ?
DChAY TIME ( A.017800E+05 MHS!S:

EFFICIENcY 4.175Q3E-02 Q+- 3.169515E-04)

PEAK
ENERGY? 1 F.F'

IC IVIT -I' Ir.-6Q 'E4O3
Ac'! 1 1 f ONE EA1 0 . CQQOL-01

HALF-LIFE: P6481
DELAY TIME ' 1.027800E+ MIMS:

EFFICIENCY 3, 31401E--02 +- 5.3 2631E-01?

PEAK C'

MTYiViTY: 6. E220.E+02
nuTIV1TY uN E 9IGMiA 0QO00QE-01

HALF-L1IVE! 1102
DECAY TIME ( 4.087900E+05 MINS.)l

EFFICIENCY = 2.852897E-02 - 9.913840E-05

PEAK
ENERGY: S98I I1
1,CT1ITY: I ?110C'E+03
AuIVITY ONE SIGMA: 0.0000E-01
HALF-LIFE? llet.61
DELAY TIME 1 4. u7YEE+O5 MINS

EFFICIENCY = 2.066866E-02 0- 1.3Z1644E-04)

PEAK 10
ENEkGY : 11.W 2A1
ACT I0Y1 : 2"Q""E+02
ACrI! i Tf UNL S 1 MI : 0.1
HALF-LIFE- 219'25,
DECAY TIME ( i.08780QE405

iFFILIENCY = 1,72t049E-n2 (- 6

D-WM-DP-045
REVI

A
4.

0Co
'4

0~

if
T

Co
4/

4,

000CE-01

MI S .):
.099883E-05)

PEAK 11
ENERGY: 1332.500
ACIlYITY: 9.284000E+02
ACTIVITY UNE SIGMA: 0.OOOOOOE-01
HALF-LIFE: I1925.
DECAY TIME ( i. 7809E+05 MIMS.)t

EFFICIENCY = 1.57430ZE-02 (+- 5.737485E-05)

PEAK 12
EMEREYi
AC I !VITY
AdA19 IIY

136 . 130
1.S1300QE+03

tHE E19HA 0. . 100t9tL-"1



COEFFICIENTS, PART 2

9.202042E+01 - 6.
1.634262E+00*LOG(

132777E+01tLDG(E) + 1.500303E+01*LOG(E)-2
E)-3 + 6.608717E-02*LOG(E)-4

WHQ-SD-WM-DP-04 5
REVI

BEST AVAILABLE Copy

LOG(EFF)
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sysTEM EFFICIENCY



WHC-SD-WMDP-045
REV I

/

M!.,:2 / 3
Serial I, ! ample oi.nt Dale Tim Issued Prioity

E 9230.-2172 H&RWC 5-11-93 9:56 25
Determination Method/Slandard Result Units Charge Code Reruns

GEA-SOIL LA-548-121 pCi/gWETwt PC41G 0
Sample Size Customer 0

G OF SAMPLE 0491WQL,
Remark s. Catc uatrons. Results

,o - /- AtZLk l

s SE1244
S' w - _W . d)/,

Analyst - I Analyst - 2 * Analyst - 3 Analysl - 4 Analyst - 5

irs Hrs Hrs H's Hrs

Date Time Completed Lab Uni Mgr -

a o-/3-73 /p -
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fly



GF£ F F 1 : K

a2 A not I I I

CAN; ERk Rp &T CRAM- 02.0 Qr, 5 F 1it;K

44"'7: i.-uu A -t ' r M 1 T:(w3;I:1;5r e r -

-2 4 K :2 I.

,7A WN:T NUMBER:

DETE~ark SNNYS

:2rON I U 0 , H

&:OBER CF FACiGR
:s~w' ' (Wi vI NCE

O.F- *

I 6 H NN L4.

NGFU-j

K; Ht; EL

WI E IN EFY" 1:.44 i N hT

Oro 1:71,1~no-. scI wR-7

ELE DE. CERIFTI N: %C ..- 2-
SI-

j A ME T

v W Fy 4?4 7-0 - .

-4- KF-07 L
.'rF+. rI-;

SF4s LE: AHLO

7 L

KAD 7TME

BEST AVAILABLE COP"
<I2 BE ~ l

-fER -TI ' 1 " P 7 f r .-; 4 7 "- - -

- XVIEN 12 rA;L71904 -F "-- I,--

WHC-SD-WM.DP04
REV1

x:: H F3777;! -

338

DENAKFWCATIN EAFF51 WINDOW:i; - L.TqV
:nYjC



I r it K 1 I s y aENERG FidN 8AKGNY NETAR7-

CHANNEL Kv wV

-- I32 33.3-6

3 ~ ~ ' 12 85'-60 0

.1 CC

til T 1

-4 

WHO-SD-WM-DP-045
REV1

C.7-.

I .

A6

asi
292 ,xvn 40.

IROiR LQUOTAT ION

F -R N0, EN T T 0

F WE F,0N . NEJ T,

&;IC G F71.,

L EACKGiO iV -'K

I .BT i-*'CTI r.' -RaR E -

.CK IR OUN4L I tilE.T M D

BEST AVAILABLE COPY

339

-I

? -

F. . 0 50 ; ; a,



931090. I6b
S..

.34

-

-- r- r - --
- -.. A-II t I

'1

..

I-

4-.
-o
m

-I

I-,-

i~i I

A.

-4

I-ti

-A.

PAl

.--

I-TI

1
-

jg

-li

-

-j

il

i-l

S1

I

F

(..
f1'

-1-

F-
A

:-;

- - i

-3 -S 3) -A. .4

I- -

i
--O 4

-1

-I01

il I

--

.-4

-.I
P1

-

+-

(A If"l
- --

-i

'- I

--

p,
-s

21

-4-

-!

A- S

A-.

-II

I-.

-, +i

+

-'

--
+

V

-l

-4

F--

-3-

A-

-i

+- +' - ++

A.

A-i

-A

4--

'-4

-. Ii, 1--

Ii. 4>-
0 J -

I
S

r-
I-. Fi

-t-
I -'
-- -- f- A' .---

--

-4-.

- A- I

A

-.

I--
-A

-5

-3-

-I

-+ +4-
+

Ii
I j

I-

--

,- ~

A--i
-I

j

!~J)

A.

BEST AVAILABLE COPY
c-p

-1
T,

I..,

4-

-AfT
ell

i _

r - r

* .1

4-

P1

_-I

-4

hi

:2--j

!9.2)

sA

-4)

fl

.- I

i-

91

.-A

-1

*. s
I-.

IIll
-.

-1

IMI

-4-4

-..

:-4

C.4

--C

ill+A

'Ii

A
-I-
A...,

I-

--

-41+

-A

--

I-

1

-4

I,

A-

--

A'

F- -

-I

A-A

1 ±

- --

+

-I.

---

-j

.1

+j
-I

+ -+

T--

A

+ -

I--

-S

I-

-I

---

T.

--

+. I

-3

-

F-

A-.

-r

2

II

'J"
-I

9

6
-I'

li

A I -A.

-A

-i

r

-o

rI-
e

-

-f
-

j

T
b

---

I

-.t
--



I-

-.

4I1

F

I>

--

~1 --
-I.

.3. -- -.3'

-4

:-

.3-
-'-I

I.

-Y
ii;

Di
--- 21

I-.
r

-I I

L

I. I

0-1

.-

r '

3-1

(.3

Oi
iii

--

'31

3..,

V,

1' i

-3 -

BEST AVAILABLE COPY

WHC-SD-WM-DP-045
REVI

-

-31
-I-

I.)

-i I

'-4

.5,

hi

I-.

--

F.

-

---

i-t

.-

I--

'-I

CL -

24
CL,

9313090.1270

-i-i

-;

-

-,

F,

-.

:

CI

-
1 i

-3-

I1 1.,
-

r-

11

I-
'Li

--

I. b

-
Of

-3

I-t (-I1

ii

Ii'

r
r i

.3.

C'.

m'l

+

U -

iil

-I

C-

'Ti

.4--

I.)

-

Lii

*i

3

.3.

-3-

61

-i

31I

'1

.4

3.

-13

01

I- -
F.

i-I

-3:

-4-

-.

f I

-F

-

i1

-I

1,

(LI9

.4

a

4.

hi

-t.

F.

ill
.3-

-i

hi

Ci

i--I

Cl

-I

1,I

r

--

r

r.

ii

-

111

-. 1

I

r-
1

-'

-I

-)

.1---

r-

-

~*4)

(ii

F..

J.

k-I

3-.

3-.

---

-j

-j

.--

-- -:

r

3m

-M-

:.3

.3,

-'

V

.4-
U 'I-'

-.

--

I.

3m

r

r i

,V

F-
F
I-,

V.

-'I
---I
ii
-4-
ci
:3

.-

r

F.

r

ti

~-4Ti

T

.3-

3-,

I..
V

~.4J

12

.4

-ILI

i-V
C)

53
.4
13-I-

-3

: ; r~

1'
.-

r~I

1 ':

+. ~I-
-1I-

-.3

I-- -.

-" -- hi

' 1
-ii -3- -3

I-IA

I.

'-I

-4

'-ill

-2.4

I-a

I-
3..

0i

1~
-I-

i-i

.1

Ir

211

+ -

- C

1 iL

3

-- Ii

---
Ae 44A

-5-

iii
-4.

*.j

-3

I-.
-1-

--
-Al

-

I--3

LI-

-t

.3-

'A

A-

11

ol

hi

I

,I -I

r- r - F r - - r- r

1.

IIll
-1

A--

-
-

7:

e

:T:
o
o-

r 1
A

-

'l

r

-0

ci

4 1

-
-
- -



ZN-.'5
,-7a7

3.7E+S2 +-7 ,4E+e I

7 i $ - P // I:- NTE5 3R

. 0 IyMuh FRi11E:A74LE (SC' 1
RED AsT.1>T1

TEC AFC,-- .25 :1A%:. (

WHC-SD-WM-DP-045
REV1

N D CE EL E iF,.

7,: .W rE r. D I

T.I A I EL RY .1$7CRiljND

TH& ANn; y:2;F;.

EN R E .E ER i M A- -- -

5,U C'f(fl -

,-,3 - 7 1,7

.0 1 0 7
14$-,

t/'Sn+0
A

BEST AVAILABLE COPY

342

LLD-:

L LD 5LLD I
LL It
L;

*3 '-AI:.+tY<

, 5E+C14

4 46+02
* 31 E+ : I *1
* - E.P V

LL4i : itt

L LD ,3F0 7
I LEt ,B& (i

iLL T v83 ;E-.+

'-T'L- , t . - +--7/ ; + 1

:-4.-

I TT .- , 6

-- 'A"E+ 2
" Lq.

>5~~;

, -;, r,1 '



I, .. , I L I. L

CALI p -- Version 2.06

222-6 COUNTING ROOM WESTINGHOUSE HANFORD

r2Uj * 32, GtfarV t tI

se.4AA
1

",L-o'.-

90 1oig/I ' IA" iolt4,

CAh> EFF
MCA UNIT NUMBER (2)1 2 WHC-SD-WM-DP-4
AC UNIIT NUMBER (4.0)1 3 REVI
DETECTUR NUMBER ( 12): ,
MCA MEMORY REGION (FULL);
DAIE SPECTRUM COLLECTED: 16-UCT--92
TIME COLLECT STARTED: 13:0Q
GEOMETRY NUMBER ( 12): 41
GEOMETRY DESCRIPTION: i2B47-A 22CC LIU
ACTIVITY UNITS ( uCl)
CROSSOVER ENERGY? 279
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

OPTION! 341
42B47-A
DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY (NO):
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS! 12
ACTIVITY IN MICROCURIES EYES/NJ:

PEAK 1
ENERGY: 5.536
ACTIVITY: 3.686600E+02
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: D158000.
DECAY TIME ( 0.OOOOOOE-01 MINS.): 1-FEB-92
TIME OF SOURCE CALIBRATION: 12:00
DECAY TIME: 3.715800E+05 MINS

EFFICIENCY = 2.867638E-02 (+- 1.280716E-04)

PEAK
ENERGY: 88.035
ACTIVITY! 2.064500E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE? D462.6
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 2.873442E-02 (+- 2.192801E-04)

4

2
4T

44
co

PEAK 3
ENERGY: 122.061

NTIVITY: 1.881000E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D271.8
DECAY TIME ( 3.715800E005 MINS.):

EFFICIENCY = 2.798845E--02 (4- 2.757689E-04)

PEAK 4
ENERGY: 165.853
ACTIVITY: 2.284100E+02
ACTIVITY ONE SIGMA? 0.OOOOOOE-01
HALF-LIFE! [137.66
DECAY TIME ( 3.715800E+05 MINS.):

rrrirrudory - 7.??2$'ir1 ly'- ' ,tA"<r

343

2



ENERGY: 279.197
ACTIVITY! 6.399900E402
ACTIVITY ONE SIGMA? 0.OOOOOOE-01
HALF-LIFE? D46.12
DECAY TIME ( 3,715800E+05 MINE.):

EFFICIENCY = 1.905749E-02 (+- 1.172329E-03) WHC-SD-WM-DP-045
YTE fljEFFICIENCY COEFFICIENTS, PART I REVI

LVU(EPF) -1. 900926E+00 f 2.47605E+00*LOG(E) - 2.856299E-01*LOG(E)'2

PEK E 6
ENERGY: 391.668
ACTIVITY? 7.301200E+02
ACTIVITY ONE SIGMA: 0,000000E-01
HALF-LIFE? £115.09
DECAY TIME ( 3.715800E405 MINS.):

EFFICIENCY = 1.19700SE-02 (+- 1.465802E-04)

PEAK 7
ENERGY: 513.990
ACTIVITY: 1.252140E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE? [64.84
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 8.790109E-03 (+-- 2.215078E-04)

PEAK 8
ENERGY: 661.650
ACTIVITY: 8.031900E+02
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: D11020
DECAY TIME ( 3.715800E405 MIN.):

EFFICIENCY = 7.850802E-03 (+- 4,358826E-05)

P EA K 9
ENERGY: 898.021
ACTIVITY: 2.014700E+03
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: ['106.61
DECAY TIME ( 3.715800E+05 MINS.)

EFFICIENCY = 5.892207E-03 (+- 6.369832E-05)

PEAK 10
ENERGY: 1173.240
ACTIVITY: 1.092550E+03
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D1925.3
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 4.768241E-03 (+- 3.001378E-05)

PEAK 11
ENERGY? 1332.500
ACTIVITY? 1.093210E+03
ACTIVITY ONE SIGMA? 0.000000E4 01
HALF-LIFE: D1925.3
DECAY TIME ( 3.715800E+05 MINS.):

EFFICIENCY = 4.271624E-03 (+-- 2,805451E-05)

PEAK 12
ENERGY: 1836.130
ACTIVITY: 2.135290E403
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-L IFE: I'106. 61

-' '~' .... '.,

0
C,

4,
-NI4,

AT
T

A.
C:,

4/0~
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Ll-tIL-li Lr -. 3.2UbQ/QE-03 (+-- 3.820561L-05)

SYSTEM EFFICIENCY COEFFICIENTS7 PART 2.-

LOG(EFF) 4,136870EIf02 - 2.479005E+02*LOG(E) + 5,525641E+01*LOG(E)-2
- 5.47734ZE+00*LOG(E)-3 + 2.0304OOE-01*LOG(E)-4

WHC-SD-WM-DP-045
REV1

345
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WHC-SD-WM-DP-045
REV 1
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Serial No Sampli Point Date Tins Iasued P'o.e1y

E 9230.-3461 H&RW 5-11-93 9:56 25
De.er...naIon Memlod, M 'nd Ifs.Alt units Chnrg. cods Reruns

Pu-SOIL LA-94rt-.- pCi/gDRYwt PC41G 0
Sample Sea. Customer 0

___ G OF SAMPLE )Db-O-icro 0491W L
Renaiks. Calculaleons. Results

i sni WtO±s "A S.iS"f AEA"g 42OMd
a \To 'vA -A n - z et 61 ATTACH PRINTOUf

.39 . taro . (13m/.e) - ,' L.2-o

An.;y I -1 AtialyII - 2 Anaysi-Analyst .- 4 Analyst - 5

HiS IS Mrs

Tint Complted Lab Unit Mge -7 1 .q5

54 6800-04 54 .10.031
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WH*C-D-WM-DP-0 45
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
E9230-3461 H&RWC/PU

File ID: SD8066.SPC

Counted on: 5/14/93 022: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

s #1- 7A1

Peak height
Initial Final
1595.1 1577.7
185.2 175.0
59.4 59.2

990.2 985.4
6.8 6.7
6.3 5.6

Peak center
Initial Final

364.676 364.676
310.159 310.159
270.036 270.036
235.348 235.348
149.328 149.328
19.769 19.769

FWHM
Initial Final
20.000 6.369
20.000 9.518
20.000 11.424
16.000 7.522
16.000 9.214
20.000 6.135

Tau
Initial Final
10.000 4.139
10.000 11.530
10.000 1.950
8.000 5.408
8.000 3.225
10.000 11.276

PEAK RESULTS

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238
3
4 Pu239

Pu240
5 Np237
6

AEA
Fract.
0.5368

0.0650
0.0450
0.3482

0.0032
0.0017

Peak Centroid
Exp.
5.796
5.786
5.499

5.143
5.144
4.781

Obs.
5.777
5.777
5.520
5.332
5.169
5.169
4.764
4.156

Diff.
0.019
0.009

-0.021

-0.026
-0.025
0.017

FWHM
0.03

0.04
0.05
0.04

0.04
0.03

Count
Rate c/m

21.42

2.59
1.80

13.89

0.13
0.07

Activity
d/m uCi/ea

115.15 0.519E-04
0.711E-04

19.36 0.872E-05
9.66 0.435E-05

74.69 0.336E-04
0.336E-04

0.80 0.360E-06
0.36 0.161E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.063 + (0.0047)*Channel

Energy range (MeV): 4.063 TO 6.469
Efficiency = 0.1860 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20038.0
20035.0
19948.3

86.7

% Recovery
100.000
99.985
99.552
0.433

Analyzed by:

Peak
ID
1
2
3
4
5
6

VR

2'Mt

1 1



SPECTRUM SD8066.SPC
1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC

6

4

3.
3
.3
.3
3

.4

5669.4

WHC-SD-WM-DP-045
REVI

................... 4
.... ........................... 4.

...4.

.2.

...... 2.

... 2

1

........................

..........................................................1

.............1.

348



WHC-SD-WM-DP-045
REVI

Raw Data Dump for AEA Spectrum: SP:SD8066.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 1. 3. 6. 8. 6. 1.
21 1. 0. 1. 4. 0. 0. 1. 2. 0. 1.
31 0. 2. 1. 1. 1. 0. 0. 0. 0. 0.
41 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
61 0. 3. 0. 0. 1. 0. 0. 0. 0. 0.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

101 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
111 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.
121 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
131 0. 1. 2. 2. 1. 1. 7. 1. 1. 2.
141 2. 1. 3. 4. 4. 2. 5. 1. 5. 6.
151 4. 0. 3. 3. 0. 1. 0. 0. 1. 0.
161 0. 1. 0. 0. 0. 0. 1. 1. 2. 0.
171 1. 0. 0. 2. 4. 1. 0. 2. 0. 0.
181 1. 0. 0. 2. 1. 0. 0. 1. 2. 0.
.191 1. 0. 2. 2. 1. 1. 1. 2. 1. 1.
201 1. 4. 4. 3. 0. 4. 5. 8. 5. 7.
211 9. 3. 7. 13. 16. 12. 19. 26. 50. 50.
221 82. 98. 107. 142. 145. 169. 242. 286. 331. 408.
231 432. 570. 622. 662. 652. 557. 487. 366. 254. 163.
241 98. 47. 22. 8. 4. 2. 3. 0. 6. 4.
251 3. 5. 2. 8. 14. 14. 25. 14. 28. 18.
261 27. 26. 35. 32. 25. 18. 27. 31. 31. 35.
271 37. 34. 22. 19. 18. 7. 2. 1. 5. 1.
281 1. 4. 2. 2. 1. 3. 5. 3. 6. 8.
291 5. 12. 13. 5. 21. 16. 15. 25. 23. 39.
301 40. 58. 49. 62. 78. 69. 102. 129. 110. 128.
311 100. 76. 67. 45. 20. 13. 8. 0. 1. 0.
321 1. 3. 2. 0. 1. 1. 1. 3. 1. 1.
331 2. 5. 4. 7. 4. 4. 3. 5. 5. 8.
341 8. 9. 6. 12. 15. 16. 36. 43. 54. 90.
351 103. 166. 203. 311. 378. 407. 420. 440. 495. 596.
361 698. 869. 1068. 1192. 1041. 855. 632. 303. 143. 43.
371 11. 1. 0. 1. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.

4n 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
451 0. 3. 1. 2. 0. 3. 1. 0. 1. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 1. 2. 34b



WHC-SD-WM-DP-0 45
REV 1

BEST AVAILABLE COPY

350

APC GEOMETRY STD 5816 (83-17)
COUNTED ON APC # 1

STO VALUE: 986530D/M
TIME ZERO:...01/29/90....

BKG: tot
TjODAY'S DATE 08/18/92.
DECAY CORR'N:.2.552.YEARS

NEW STD VALUE. 82

COUNTS CNT TIME C/M COINC CORR CORR C/M GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

FOR 70.TRIALS AVG AVGA '
MAX 0.5020
MIN .. 0.4987 48754 309 49063 0.5000:



WHC-SD-WM-DP-0
4 5

REVi
DET 1 2 3 4 5 6 7 8 JUPITERII

SCT/SHIFT Np A 0 i /.9

... _.Pu . . _ .2. .S ' .. .2/ ?3
DATE Am_ _g7 ;o2 Mq dc/ 9 .&; 3Yc 3c7

Cm /l& /0 - e -~t' 5r

SCT/SHIFT Np - --.- 1-

/10 AS Pu -A? ' S2$

DATE Am S c 7

- 34 2S 4 4 "

SCT/SHIFT N /1 /5M /5 i
ff&6 Z Pu /13 73h -235 .3O 23 35 -l as,

DATE Am 90 65' O7 3'f 304' 3o 3c3 Y /

JUP AEA - P 3 2 . 34 4 4,2 4 4 2 3
JCT/SHIFT N X /6 4C /0

(p4d Pu ; a -' a A /
DATE Am o O 

DATE Am I 30 3 5 0 -1 3c

cm I&2 37 3 3o 3 q

.JUPtAEA t PK ~ ,.'~ 3.4 4,1p~ Z 3.2.1 12 1.

Pu Ti 73 U 27 2
DATE Am 567 cc3 3 Ic

Cm / . I -- 16 .7/ 347 5

FE: Np ( Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4)Pu ("Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4)Am ( Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4)Cm (2"Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4)

BEST AVAILABLE COPY
351



WHC-$P-WM-DP-045
RF- 1

.....,... NO.. D.. I ty

E 9230 -1161 H&RWC q 5-11-93 9:56 25
Det. naion - Methodt d Rtult Unis Caig. Cod.je Retun

Am-SOIL LA-*--a pCi/gDRYwt PC41G 0
Samp. $Stt 10

_G OF SAMPLE - -C 0491WQL
Romas. CalclMslolS. Results

IS m n1 )4&s "AEA" - 480MIN
"a r . 3 1 4 SS 3' A'Bf2 ATTACH PRINTOUT

OM.. Tinm Compleltd L ao Unit Mgt 5 '"' 3
S4.d.M-aI iR-10-4a

I- .,*, --

30n

352

I

v -/ V -Y 3
,X--.2jo - ///

- -

-



E N ER A L A L P H A E N E R G Y

BANYLE

number 1
D0 2'46.g

30000. sm-

AK atL S

4,6

4 Th

initial Final
483.334 48a33q4
364021 36A,021
349. 14 349,8: 4
302,415 30-1445211212MO

PEAK RESULT.--

b" nr. FWHM
0.03

5.697
5.479

5,268.

-0 M6 :
3 . ii.

Coun t*
Rate c/m

0 -Ol
0 13

12

d/m
0. 42

212 1 4

cLIt'1 V j
uc 1i us

0.1I89E-u
0,447E-Oc,

CIE TECTFOR CALI RiTCIN

K P' 6  ) 2rti n 4 ,. ova -, j.

E L C elN IT 1 

fT iJF:L L I C 'U,.: f i )Tc

P. C U a w. -: i .

'Th2i?3zCA by:

BEST AVAILABLE COPY

- Q 1

e -- --

353

Rev. 1.10

OATA REiUC ION RE R L)
WHC-SD-WM-DP045

REVI

2,F2o
oil1

16.000
16.000
12,000

20 vow

*1.

RW*224

F n1 .

QM3

r0031

2578
5,68
5 .4803.

&.234

C, -



I LEGEND:
SPECT RUN SL4466. SPC

RAW = .,. MODELED PEAKS = 1,2 ,.. ETC

WHC-SD-WM-DP-045
REVI

. . . .. . . . . .

41A.

11

BEST AVAILABLE COP'f

ssi

A

5,R06 .4

I.
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WHC-SD-WM-DP-045
REVI

BESS .i.OLABLE 

GO

APC GSO4JUmY Sib 5876 (83- 7
COUNTtO ON APC ,22

STO VALUE: 9530 D/M
TUME ZEAO: 01/29/DOt1to

TODAY'S PAt. 08/20/92
DECAY COPR': 2.057 YEARS

NEWSO DVA LUS: 98127

COUNTS CNT TIME

242703
243638
243386
243764
244275

24408

244275
243645
243015
244057
243516
243510
243627
243690
243901
244466

C/M COINC CORI?

48531
48718
48667
48743
48845
48812
48845
48719
48593
4801
48693

48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

r~OR 16 TnMS AVG, AVG AVG AVG

MAX 0.5013
MIN 0.4977 48735 369 943 0.4998

CORP C/AM

48837
49026
48975
49052
49155

49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
a5013



1 2 3

WHC-SD-WM-DP-045
REV1

4 5 6 7 8

SCT/SHIFT Np k jqj w~1 qi7 1,6-1 Is-c r-3 r a-
N 1A/6 Pu 7/ 221 2S' 2rs .3a ___ ___ ___

DATE Am /;4; 36, 3o9 SY 1i 53c7 37

cm / 9//
V.t'x E"~ 4. o - ______

_J _ ___ 3.2 4 4.2 4.3 4K .3

SCT/SHIFT Np ____ / A -53 1,V _ /,51/ W7 11,5) 15 '2_

(460 6 Pu // ' 231 J Z%1 13 .ly s gc 2
DATE Am 19 Sot [i507 Jo) 04/f 3i' 23c pg

/ Jcm 5 Z3 J T7/ .&5;; gz> 5&C 5701

:JUPKAEA4 i/ jPx 3.1_ 3.2~ f 3.3J 3 . 4;1q>- 4 . 4.3 4.4- 4 I- 4L 2 '1.3 V.4

SCT/SHIFT Np 5 /5 ~/ /12/C/

$14-6 Pu /v £3dALL L K zi/ _ _ _

DATE Am /: 7 £LI cH 9L g 3rCC 

-_-_- _ cm 4 37Y f7 ' 3 ' 1.3 S 57/ ---1

J.~UP:.AEAi; LK35< 1 1 3.2i 3.3 34 j .' ,___ , 42 _3 - .4 1. 1.2 13 1

SCT/SHIFT Np ! /l7 /1 /LL. _.-1 /4-7 15- /A -__/

Pu - 230 8, ! 1,21 ;D Q7 1 !2 _ _ _3

DATE Am 1 3 '? 2-79 - 3o 3 g z- a2jf I 136-H

DATE-1 C c3 . L,7j1 7 3 76, .3 (,7 3__ 3

U___________ .t -"A, I37 !7 4~ T 311.. 1.JU&AA KFZTI . 9§34 L.t4,2 _ 4.. 4.4. 1.1 ___ ___3 __.4

SCT/S IFT Np / / k '7 1) /{__ /I__ _

__ _ _ _ _ Pu 23 I Z 5Z3/ Qj y?)' 7 ____ 23_ _

DATE Am 1318 3v1 79 2,63j 27 ;a -703 I
Y'/5' 1 cm 143 13 7-X 3 137/ 370 347 13F 37

JUP AEA x P 3.1 . . . . . . . .

SCT/SIIIFT Np / 1 /:q iq 5 q 5 ,7
_________7 Pu Z7 I6 L_ '21 q_______l l____

DATE Am ) ,n, T'oilq A7 Y3 '2
Cm hf /'3 6'J L737/ 7 C /

JUPITER II

peak must be at ch 150
peak
peak
peak

must be at ch 229 +/-
must be at ch 300 +/-
must be at ch 368 +/-

BEST AVAILABLE COPY

DET I

rE: Np
Pu
Am
cm

( 3Np)

( Pu)
('"Am)
("Cm)

+/- 10
10
10
10

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch
ch
ch
ch

80
113
139
160

+/-
+/-

+/-

+/-

10
10
10
10

(3.1,
(3.1,
(3.1,
(3.1,

1.1 -

1.1 -
1..1 -

1.1 -

I.
1.
1.
1.

4)
4)
4)
4)

357i



Se,.al 06 Sample Point Date Time lssua4 PriorIy

:E 9230.-8786 H&RWC 5-1L-93 9:2>7 20
Oewerm~naian MehodStandad Fesul Units Charge Code Reruns

Sr9O LA-220-l t uCi/G Rec PC41G 1
Sample Size Customer 10

100-10-100 /n+(- Lr ('A fu 0491W LtAeka.s. Ca1cu a

SUPER SUPER RUSH
£0900//i.l '

a si- 1An Analyst -3 Analysi - 4 Analyst - S

His Mrs _ Mrs MrS HIs

O /L7a3 
Uz. 

7Q71.10 COmPlewed La ,Sg,

54-e8aa RI-SM83

-47- 35F Ce IIS

ISr Calculation by it on 05-11-1993 at 18:22:19
Det Oil 2 -inch ont Sr eff : .3919 1 efi : .4443

Saple size : I mL Dilution : 1010 lethod :

hout I I Decay tie : 3.58 bra

- 12.0 :3.56101+02 ndi/s

a

C?

6cc

Xo

I

-5~- /-7- Y - I- 171 5

/0

/A

3325
------------

10
strontim

A---

I

' /Ov5w



WHO-SD-WM-DP-045
REV1

06/14/89 Det 11 Sry-90 ratios

1" SrY-90 EFF

0.5219

2" SrY-90 EFF

0.4181

Esr = .4899/.5219 =

Ey = .5469/.5219 =

Esr = .3919/.4181 =

Ey = .4443/.4181 =

1" Sr-90 EFF

0. 4899

2" Sr-90 EFF

0.3919

0.9387 , 1"

1.0479 , 1"

0.9373 , E"

1" Y-90 EFF

0. 5469

2" Y-90 EFF

0.4443

RATIOS GENERATED USING
PROCEDURE Lt-508-005.

DATA IN LAD NOTEBOOK
RfJO-QA-N8-47,
PAGES 31-36.

1. 0627 ,

VOL 4:

,~1rifl.

359
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PART If - SB SAMPLES
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SAMPLING AND CUSTODY DATA
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VrUI -WM-DP-(4, No.
REQUEST FOR SPECIAL ANALYSIS (RSA) REV i

1, Sample Origin 2. Data Submitted 4. R5qut 7y Name 6. Charge Code/Work Package

3. Submited y S. Requete PhonetMSlN 7. Date Required

Collected 12. Number o I . Volume of 14. Protocol.
S. Customer ID Date Time 9. Laboratory ID Samples Sample. 'Nne RCRA

m1 NOA-1 5 Other

CERCLA

15. Sample Type

5 Solid 0 Soil 5 Sluy

Ee Oat Water 5 Waste

_ Solution ' dge c Oil

5 Other (specify)
16. Sto ge Requirements

ElNone
5 Specify

17. Process Knowledge/llnown Listed West..
t 5 Unknown

OKnown IPlease attach list) 4 s
3Pro5eviousv submitted for t rmct

10. Determination 11. Expected Range 18. Surve Dose Rot.

4<A - WtXPT Signature

19. DisposatIon of Waste5 Return to Ctent/Location

11 Dispose per 222-S Procedures

2_BOther d

20. Additional Information

21. Chain of Custody 22. Assigned Custodial Group (select 0el

No PCL PDSU 5 ENV process

Y.. Number;

24. Laboratory Manager (if required)

Data: Timrs: /Date:
BC-6700-181 111/921



IC WHC-S-WM-P- 045 SA No.

REQUEST FOR SPECIAL ANALYSIS (RSA) REV S

y4ampl. Origin 2. Date Submitted 4. Requester Name 5. Charge Code/Work Package

3'-fk 69' 3. Submitted By 5. Requestr Phone/MSIN 7. Date Required
________ S ic4Au 3-2-/fl. /Tt-cf ,+&A F P

Collected 12. Numb., of 13. Volume of 14. Prot ols
8. Customer ID 9. Laboratory ID Sample, Samples jN. 0 RCRA

S/ c ENQA-I E Other

CERCLA

16. Sample Type

E Solid 5 Soil 5 Slurry
El Ga. Water 5 Waste

C Solution 5e d Oil

E Other (specify)
16. Storr Requirements

2'Nons

_ Specify

17. Process KnowledgejlKnown Listed Wastes

5 Unknown

2_nown Peas, attach list) / -

C Previously submitted for this Project

10. Determination 11. Expected Range I. Survey Dose Pate

.TSignature

I \ - 19. Disposition of Waste
(::t S5Retur no Cliant/L,9cation

& "pose per 222-S Procedures

7Other - .- LtA

EA Ar C -

______ _____ ___ __ _____ _____
2 O taona to rm t c~

Sr 0

D~C 9-e//_ _ _ ti

21. Chain Il Custody 22. Assigned Custodial Group Jselect onel

5 PCL SU 5 ENV 5 Process
0 Yes Number:

23. Sample Received By: 24. Laboratory Manager lif raquired}

Date: Time: - Date: ; 3
SC.6700-181 111/92)

I'

v



RSA No.

REQUEST FOR SPECIAL ANALYSIS (RVIC4-D-WM-DP-046
REV I

( ample Origin 2. Date Submitted 4. Requester Name 6. Charge Code/Work Package

3. Submitted By 5. Requester Phone/MSIN 7. Date Required

3--14-2 17~,FOf f~l'f 3
Collected 12. Number of 13. Volume of 14. Protocols

a. Customer ID 9. Laboratory C0 Samples Samples RCRA

/0c c/ C]t NQA-I 7 Other
C CERCLA

15. Sample Type

C Solid 5 Soil 5 Slurry

5 Gas E Water 5 Waste

5 Solution Oildg. 5
O Other (specify)

16. Story. Requirements

FNone

Specify

17. Process Knowledge/Known Listed Wast.s

Unknqwn

75 J Known (PIeese nath lait} )C £ Cgsi

____viouiy submitted for this Project

10. Determination 11. Expected Range Is. Surey Dose Rate

A HPT Signature

19. Disposition of Waste

M Retum to Client/Location

a i e ispose per 222-S Procedures

SOther

7m 4/ /a a5 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20. Additional Information

"~~C C" u-'S--
21. Chain of Custody 22. Assigned Custodial Group iselect onel

0 PCL ] POSU ENV process5 Yes Number:

23. Sample Received By: 24. Laboratory Manager lit required)

Date: %' Time: Date:

BC-6700-181 111/92)



WHO-SD-WM-DP-0 5SA No.

REQUEST FOR SPECIAL ANALYSIS (RSA) REV 1
campk Origin 2. Date Submitted 4. Requester Name 6. Cherge Code/Work Package

3. submitted By 5. Requester PhonmiMSIN 7. Date Required

Collected 12. Number of 13. Volume of 14. Protocols
a. Customer 10 Dat Time 9. Laboratory ID Sample Sample. None RCRA

NQA-I Other

CERCLA

15. Sawmple Type

Solid StillO Slury
Gas 5 Water 5 Waste

C1 Solution dg. 5 Oil
[ Other tSpecify}

16. Store Requirements

6None

11Spicify

17. Process KnowledgelKnown Listed Wastes

C Unknown )4y6

ZKrrnown iPtease attach l tt S, /

] Previously submitted for this Project

10. Determination 11. Expected Range 18. Survey Dose At.

Thot' I/O d W - "HPT Signature

I9. Disposition of Waste

a Return to Clientilocation

F Dispose per 222-S Procedures

7,3_ _ _ _ _ _ _ 2 thr //1 4a r- 

A4 C/r< Lhes 3-flm'

20. Additional information
A 7

T-8 -/A~r a//l.l w/ /k

21. Chain of Custody 22. Assigned Custodial GrouPelect onel

5 PCL P<SU 5 ENV 5 Process

Y:. Number *p

24. Laboratory Manager tit required)
23. Sample Recened :/ - 365

Dat. ! / s/ /9 3 r .O Date: 11-,92)

BC-6700-1 81 1111921

I I
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SAMPLE DATA SUMMARY
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930 LZ%;

ANALYTICALCARD 
.CUSTOMERID:t

SIMT BATCH CALIB INSTR STO BLK SAM DUP SPK SAMP DUP STOqoJ________________ SHEET SHEET SHEET PRTOUT I I I

Qct3~csQ. I.ssiiso Av 7 k/iq /4 *q /q 77(GJ 9e &j-MaSis-/jyj- I MC. ~ ~ ~A -774.c 4j1-/s P/- 1 J -1~-

k R k4-, //q k/ /

__s -_/ '-- A( 7q

1 ~- -SY r lVVLq VS8NaiAo V hfL k

&s51-fl/J-o V1

pk 09(9O k-so.i l/yo v/q A V'7$- < --- - - - -

r - - -s- ---

z
9
0)

U
-u
6

WA
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WHC-SD-WM-DP-045
REVI

SAMPLE STATUS REPORT FOR R 4034. BECHTOLD-1 STD
DISPATCHED: 6/ 9/93 10:13 SAMPLE HAS BEEN SLURPED
RECEIVED: 6/14/93 12:44

TIME: 8/10/93 12:55

EXT. DETER.
**** ********

OUT OF
RANGE?RESULTS OR STATUS

DGST8500
8540
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550

DF 100
1.01000E 02 %

DIGESTED STDS
9.85000E 01 %
1.00050E 02 %
4.19250E 02 %
1.33200E 02 %
9.86500E 01 %
1.03300E 02 %
1.09200E 02 %
1.17650E 02 %
1.01400E 02 *
8.71000E 01 %
9.93000E 01 *
1.01500E 02 %
1.05000E 02 %
1.03000E 02 %
1.04300E 02 %
1.29500E 02 %
1.00300E 02 *
9.76000E 01 %
9.84000E 01 %
9.84000E 01 %
9.63000E 01 %
1.00100E 02 %
1.06600E 02 %
1.00750E 02 *

LMCS UNDIGESTED
9.85600E 01 %
9.80700E 01 *
1.04200E 02 %
9.67000E 01 %
9.65400E 01 %
9.94800E 01 %
9.82000E 01 *
9.82600E 01 %
9.81400E 01 %
9.83200E 01 *
9.85800E 01 *
9.88400E 01 *
9.50200E 01 %
1.OOOOOE 02 %
9.88000E 01 %
9.80800E 01 *
1.08190E 02 %
9.55600E 01 %
1.11500E 02 %
1.00960E 02 %
9.90400E 01 *
9.93400E 01 *
9.83200E 01 %

RECOVERY

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
STDS
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVEY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

Zr
Sr
Si
Al
Li
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
As
Na
Mo
Pb
Ti
Cd
K
Mn
Sb
Be

Sr
Li
Ni
Fe
Ca
Cr
Ba
Mg
Na
Cd
K
Mn
Sb
Sm
Pb
Zr
Si
Al
p
S
As
Mo
Ti

GOOD
ANS?

CHARGE
CODE

KP36A
N Y KP36A

KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N. Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A

KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A
N Y KP36A

385 N Y KP36A
N Y KP36A
N Y KP36A



1.01500E 02 % RECOVERY Be

REPORT CONTINUED ON NEXT PAGE
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SAMPLE STATUS REPORT FOR R 4034. BECHTOLD-1 STD
DISPATCHED: 6/ 9/93 10:13 SAMPLE HAS BEEN SLURPED

EXT. DETER. RESULTS OR STATUS
**** ******** **********************************

8581 Pu239/40 1.03450E 02 % RECOVERY

TIME: 8/10/93 12:55

OUT OF GOOD CHARGE
RANGE? ANS? CODE

*** *** ******
N Y1 KP3EA

END OF REPORT WHC-SD-WM-DP-045
REV I
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SAMPLE STATUS REPORT FOR R 4035. BECHTOLD-1 STD TIME: 8/10/93 12:5
DISPATCHED: 6/ 9/93 10:14 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 6/14/93 8:19 WHO-SD-WM-DP.045

EXT. DETER.
**** ********

8525
8530
8530
9530

AT
GEA
GEA
R S GEA

REV I
RESULTS OR STATUS

8.94800E 01 % RECOVERY
1.01000E 02 * RECOVERY Cs-137
1.03000E 02 % RECOVERY Co-60

INCOMPLETE

OUT OF GOOD CHARGE
RANGE? ANS? CODE

*** *** ******

N Y
N Y
N Y

E13975
KP36A
KP36A
KP36A

END OF REPORT

388



SAMPLE STATUS REPORT FOR R 3942. BECHTOLD-1 STD
DISPATCHED: 5/26/93 13:32 SAMPLE HAS BEEN SLURPED
RECEIVED: 6/ 4/93 8:37

TIME: 8/12/93 18:38

EXT. DETER.
**** ********

RESULTS OR STATUS

WHC-SD-WM-DP..
REVi

DGST8500
8540
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550

ACD
U
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP

D.F. 100
1.00990E 02 %

UNDIGESTED LMCS
1.00280E 02 %
9.89200E 01 %
1.02720E 02 %
1.03620E 02 %
1.02720E 02 %
1.01300E 02 %
1.07040E 02 %
9.94000E 01 %
9.86900E 01 *
1.03360E 02 %
1.09640E 02 *
1.02100E 02 *
1.02080E 02 %
1.08000E 02 *
9.60000E 01 *
9.98000E 01 *
9.42900E 01 %
9.92100E 01 %
9.80200E 01 %
1.03030E 02 *
1.02520E 02 %
1.02900E 02 %
1.01820E 02 %
1.06810E 02 %
1.06020E 02 *

DIGESTED STDS
9.02000E 01 %
9.98000E 01 %
4.23600E 02 *
1.22000E 02 *
9.86000E 01 %
9.91000E 01 %
1.02000E 02 %
1.05000E 02 *
1.54200E 02 *
1.04000E 02 %
9.23000E 01 %
9.83000E 01 %
1.03800E 02 %
1.04600E 02 *
1.16600E 02 %
1.53500E 02 %
9.42000E 01 %
1.00000E 02 %
1.01400E 02 %
9.32000E 01 %
9.82000E 01 %
1.00500E 02 %

RECOVERY
STDS
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
,RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

OUT OF
RANGE?

GOOD
ANS?

CHARGE
CODE

Sr
Cu
Zn
Ni
Fe
Ca
Cr
Ba
Na
Cd
B
Mg
K
Sb
Sm
Pb
Zr
Si
Al
P
S
Ti
V
Be
Ti

Zr
Sr
Si
Al
Cu
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
Na
Pb
Ti
Cd
K
Mn
Sb

E13975
N Y E13975

E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

E13975
E13975

N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

38f N Y E13975
N Y E13975



9.96000E 01 % RECOVERY V

REPORT CONTINUED ON NEXT PAGE

WHC-SD-WM-DP-045
REVi

3C0

N Y E139758550 ICP



SAMPLE STATUS REPORT FOR R 3942. BECHTOLD-1 STD
DISPATCHED: 5/26/93 13:32 SAMPLE HAS BEEN SLURPED

EXT. DETER. RESULTS OR STATUS
**** ******** **********************************

8550 ICP
8550 ICP
8581 Pu239/40

1.01400E 02 % RECOVERY Be
7.76000E 01 % RECOVERY Tl
1.02700E 02 % RECOVERY

TIME: 8/12/93 18:38

OUT OF GOOD CHARGE
RANGE? ANS? CODE
*** *** ******
N Y E13975
N Y E13975
N Y E13975

END OF REPORT WHC-SD-WM-DP-045
REVI

391



SAMPLE STATUS REPORT FOR R 3943. BECHTOLD-1 SB-76A TIME: 8/12/93
DISPATCHED: 5/26/93 13:44 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 6/ 4/93 8:37

EXT.

8700
8700
8725
8730
8730
8730
8730
8730
8740
8740
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755

DETER.

ACD DGST
ACD DGST
AT
GEA
GEA
GEA
GEA
GEA
U
U
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL

4C-SD-WM-DP-045
REV1

W
RESULTS OR STATUS

1.03510E 01 G/L
1.03680E 01 G/L
3.92000E 00 uCi/G Rec
1.66000E 00 uCi/G Rec
1.05300E 01 uCi/G Rec
3.75000E-01 uCi/G Rec
1.69000E-01 uCi/G Rec
4.33000E-01 uCi/G Rec
8.75999E-03 G/G Rec
7.97000E-03 G/G Rec
1.69000E 01 uG/G Rec
7.48000E 00 uG/G Rec
2.77000E 02 uG/G Rec
3.60000E 03 uG/G Rec
9.40000E 01 uG/G Rec
1.60000E 02 uG/G Rec
1.83000E 01 uG/G Rec
1.17000E 04 uG/G Rec
6.57000E 02 uG/G Rec
3.68000E 01 uG/G Rec
5.49000E 01 uG/G Rec
2.71000E 01 uG/G Rec
1.32000E 02 uG/G Rec
1.98000E 02 uG/G Rec
2.16000E 02 uG/G Rec
3.72000E 01 uG/G Rec
4.38000E 01 uG/G Rec
2.45000E 01 uG/G Rec
5.06000E 01 uG/G Rec
9.43000E 01 uG/G Rec
2.61000E 02 uG/G Rec
3.26000E 01 uG/G Rec
3.87000E 01 uG/G Rec
5.52000E 00 uG/G Rec

3.1000E 01 uG/G Tl
1.83000E 01 uG/G Rec
7.98000E 00 uG/G Rec
4.13000E 02 uG/G Rec
3.83000E 03 uG/G Rec
2.06000E 00 uG/G Rec
2.28000E 01 uG/G Rec
1.21000E 04 uG/G Rec
8.19000E 02 uG/G Rec
3.97000E 01 uG/G Rec
1.32000E 01 uG/G Rec
2.83000E 01 uG/G Rec
1.77000E 02 uG/G Rec
2.07000E 02 uG/G Rec
2.16000E 02 uG/G Rec
3.40000E 00 uG/G Rec
4.06000E 01 uG/G Rec

18:39 ,

OUT OF
RANGE?

AM-241
Cs-137
Eu-154
Eu-155
Co-60

Zr
Sr
Si
Al
Cu
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S

Mg
Na
Pb
Ti
Cd
K
Mn
Sb
V
Be

Zr
Sr
Si
Al
Li
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
As
Na

GOOD
ANS?

y
y
y
y
y
y
y
y
y
y
y
y
y

y
y
y
y
y
y
y
y
y
y
y

y
y
y
y
y
y

y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y

CHARGE
CODE

E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N



8755 ICP-SOL 1.99000E 00 uG/G Rec Mo N Y E13975

REPORT CONTINUED ON NEXT PAGE

WHC-SD-WM-DP-o45
REVI

1193



SAMPLE STATUS REPORT FOR R 3943. BECHTOLD-1 SB-76A TIME: 8/12/93
DISPATCHED: 5/26/93 13:44 SAMPLE HAS NOT BEEN SLURPED

EXT. DETER.
**** ********

ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
Pu239/40
Pu239/40
U
ICP-LIQ
Pu239/40

RESULTS OR STATUS

WHC-SD-WM-DP-045
REVi OUT OF

RANGE?

5.01000E 01 uG/G Rec Pb N
2.05000E 01 uG/G Rec Ti N
5.13000E 01 uG/G Rec Cd N
1.11000E 02 uG/G Rec K N
2.85000E 02 uG/G Rec Mn N
3.22000E 01 uG/G Rec Sb N
5.41000E 00 uG/G Rec Be N

1.92E 00 uCi/G Pu239/240 - <1.86E 00 uCi/G Pu238
1.97000E 00 uCi/G Rec N
7.81000E-03 G/G Rec N

NO DUP DIGESTED DONE
2.185E 00 uCi/G Pu239/240 - <1.88E 00 uCi/G Pu238

GOOD
ANS?

y
y
y
y
y
y
y

y
y

18:39

CHARGE
CODE

E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975

END OF REPORT

39 

8755
8755
8755
8755
8755
8755
8755
8781
8781
8840
8850
8881



SAMPLE STATUS REPORT FOR R 3915. BECHTOLD-1 STD
DISPATCHED: 5/25/93 8:45 SAMPLE HAS BEEN SLURPED
RECEIVED: 6/ 3/93 13:38

TIME: 8/10/93 12:54

EXT. DETER.

WHC-SD-WM-DP-045
RESULTS OR STATUS REV 1

DGST
5587
8500
8520
8525
8525
8530
8530
8540
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550

H3
ACD
TB
AT
AT
GEA
GEA
U
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
IC~P
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP

9.03200E 01 %
D.F. 100

1.12300E 02 %
OUT FOR RERUN

9.41600E 01 %
1.07440E 02 %
1.00540E 02 %
1.00990E 02 %
8.92000E 01 %
9.59000E 01 %
4.19900E 02 *
1.31000E 02 %
9.37000E 01 %
9.50000E 01 %
9.51000E 01 %
9.30000E 01 %
9.34000E 01 %
9.98000E 01 %
1.69800E 02 %
9.74000E 01 %
9.26000E 01 %
9.45000E 01 %
8.53000E 01 %
1.18400E 02 %
1.22800E 02 %
1.94800E 02 %
9.34000E 01 %
9.48000E 01 %
9.47000E 01 %
1.OOOOOE 02 *
9.14000E 01 %
9.35000E 01 %
9.29000E 01 %

LMCS UNDIGESTED
9.99000E 01 %
9.92000E 01 %
9.86000E 01 *
9.94000E 01 %
1.00900E 02 %
1.00200E 02 *
9.92000E 01 %
9.71000E 01 %
1.03200E 02 %
9.89000E 01 %
1.OOOOOE 02 %
9.84000E 01 %
1.01300E 02 %
9.80000E 01 *
9.62000E 01 *
9.98000E 01 %
9.78000E 01 %

RECOVERY

RECOVERY

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
STDS
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

Cs-137
Co-60

Zr
Sr
Si
Al
Co
Cu
Li
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
Na
Pb
Ti
Cd
K
Mn
V
Be

OUT OF
RANGE?

GOOD
ANS?

CHARGE
CODE

Sr
Co
Cu
Li
Zn
Ni
Fe
Ca
Cr
Ba
Mg
Na
Cd
K
Mn
Sm
Pb

N Y E13975
E13975

N Y E13975
E13975

N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y 13975
N 'Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975



9.51000E 01 % RECOVERY Zr

REPORT CONTINUED ON NEXT PAGE

WHC-SD-WM-DP-045
REV1

3s9G

N Y E139758550 ICP



SAMPLE STATUS REPORT FOR R 3915. BECHTOLD-1 STD
DISPATCHED: 5/25/93 8:45 SAMPLE HAS BEEN SLURPED

EXT. DETER.
**** ********

ICP
ICP
ICP
ICP
ICP
ICP
ICP
Pu239/40
AM241
Sr9O

WHC-SD-WM-DP-045
RESULTS OR STATUS REV
* * ** * **** * ** ** ** *** * ** ** * ** **-** **

8.95000E
9.02000E
9.80000E
1.00400E
1.00800E
1.00900E
9.86000E
1.02880E
9.54200E
9.56400E

01 % RECOVERY Si
01 % RECOVERY Al
01 % RECOVERY P
02 % RECOVERY S
02 % RECOVERY Ti
02 % RECOVERY Be
01 % RECOVERY V
02 % RECOVERY
01 % RECOVERY
01 % RECOVERY

TIME: 8/10/93 12:54

OUT OF GOOD CHARGE
RANGE? ANS? CODE

*** *** ******
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

END OF REPORT
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8550
8550
8550
8550
8550
8550
8550
8581
8582
8586



SAMPLE STATUS REPORT FOR R 3916. BECHTOLD-1 SB-76A TIME: 8/10/93
DISPATCHED: 5/25/93 8:47 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 6/ 3/93 13:38

EXT.

5000
5787
8700
8720
8720
8725
8725
8730
8730
8730
8730
8740
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8781
8782
8786
8840
8881

DETER.

COMMENT
H3
ACD DGST
TB
TB
AT
AT
GEA
GEA
GEA
GEA
U
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
Pu239/40
AM241
Sr90
U
Pu239/40

WHC-SD-WM-DP-M4
REVI

RESULTS OR STATUS
* **** **** ********* *************** *

DRY WEIGHT OF SOLIDS = 8.6118 GRAMS TOTAL
3.14000E-03 uCi/ML
5.01000E 00 G/L

OUT FOR RERUN
4.60000E 01

OUT FOR RERUN
6.46000E 00
2.40000E 00
7.58000E-01
1.57000E 01
3.73000E-01
1.22000E-02
2.99000E 01
1.30000E 01
2.93000E 02
5.97000E 03
3.63000E 00
1.52000E 02
2.75000E 00
2.52000E 02
2.85000E 01
1.92000E 04
9.53000E 02
6.05000E 01
9.38000E 01
5.03000E 01
2.01000E 02
3.31000E 02
3.65000E 02
1.16000E 02
7.76000E 01
4.87000E 01
8.OOOOOE 01
1.65000E 02
4.30000E 02
6.11000E 01
8.22000E 00
2.99000E 00
5.07000E 00
7.01000E 00
1.31000E-02
2.69000E 00

uCi/G

uCi/G Rec
uCi/G Rec
uCi/G Rec
uCi/G Rec
uCi/G Rec
G/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uCi/G Rec
uCi/G Rec
uCi/G Rec
G/G Rec
uCi/G Rec

Am-241
Co-60
Cs-137
Eu-155

Zr
Sr
Si
Al
Co
Cu
Li
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
Na
Pb
Ti
Cd
K
Hn
V
Be

OUT OF
RANGE?

N
N

GOOD
ANS?

Y
Y

8: -,

CHARGE
CODE

E13975
E13975
E13975
E13975

N Y E13975
E13975

N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E1397L
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
1 Y E13975
N Y E139/:

END OF REPORT

398



SAMPLE STATUS REPORT FOR R 3851. BECHTOLD-1 STD
DISPATCHED: 5/14/93 8:37 SAMPLE HAS BEEN SLURPED
RECEIVED: 5/26/93 9:44 WHCSDWMDP-M

REVi
EXT. DETER.
**** ********

RESULTS OR STATUS

TIME: 8/11/93 15:19

OUT OF
RANGE?

GOOD
ANS?

CHARGE
CODE

* ** ** *

DGST
RECOVERY

8500
8540
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550

ACD
U
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP

D.F. 100
1.01000E 02 %

DIGESTED STD
9.16000E 01 %
9.96000E 01 %
4.OOOOOE 02 %
1.28000E 02 %
9.84000E 01 %
1.10400E 02 %
1.03200E 02 %
9.52000E 01 %
1.52800E 02 %
1.04000E 02 *
1.02400E 02 %
9.76000E 01 %
1.16800E 02 %
1.55200E 02 %
1.19200E 02 %
2.66000E 02 %
1.OOOOOE 02 %
9.96000E 01 %
6.96000E 01 *
9.60000E 01 %
1.00000E 02 *
1.OOOOOE 02 %
8.08000E 01 *

LMCS UNDIGESTED
9.93400E 01 %
9.86000E 01 %
1.00600E 02 *
1.02400E 02 %
1.01200E 02 *
1.00400E 02 %
1.05200E 02 %
9.81000E 01 %
1.00200E 02 *
9.61000E 01 %
1.03100E 02 %
9.78000E 01 %
9.80000E 01 %
1.01600E 02 %
1.07800E 02 *
9.36000E 01 %
9.39000E 01 *
9.26000E 01 %
1.01400E 02 %
1.02600E 02 %
1.01600E 02 %
1.00800E 02 %
1.02900E 02 %
1.06400E 02 %

RECOVERY Zr
RECOVERY Sr
RECOVERY Si
RECOVERY Al
RECOVERY Cu
RECOVERY Zn
RECOVERY Ni
RECOVERY Fe
RECOVERY Ca
RECOVERY Cr
RECOVERY Sm
RECOVERY Ba
RECOVERY P
RECOVERY S
RECOVERY Mg
RECOVERY Na
RECOVERY Ti
RECOVERY Cd
RECOVERY K
RECOVERY Mn
RECOVERY V
RECOVERY Be
RECOVERY Ti
STDS
RECOVERY Sr
RECOVERY Cu
RECOVERY Zn
RECOVERY Ni
RECOVERY Fe
RECOVERY Ca
RECOVERY Cr
RECOVERY Ba
RECOVERY Mg
RECOVERY Na
RECOVERY Cd
RECOVERY K
RECOVERY Mn
RECOVERY Sm
RECOVERY Pb
RECOVERY Zr
RECOVERY Si
RECOVERY Al
RECOVERY P
RECOVERY S
RECOVERY Ti
RECOVERY V
RECOVERY Be
RECOVERY Ti

E13975
N Y E13975

E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

E13975
E13975

N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975
N Y E13975

3 99 N Y E13975
N Y E13975
N Y E13975

E13975



SAMPLE STATUS REPORT FOR R 3852. BECHTOLD-1 BLK
DISPATCHED: 5/14/93 8:39 SAMPLE HAS BEEN SLURPED
RECEIVED: 5/26/93 9:52

WHC-SD-WM-DP-0 4 5
EXT. DETER. RESULTS OR STATUS REV 1
**** ******** **********************************

ACD
U
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
IlCP
ICP
ICP
ICP
ICP
ICP
ICP

DGST COMPLETED
< 2.61000E 01
< 7.OOOOE-03
< 3.00000E-03

9.47999E-02
< 3.70000E-02

.< 4.OOOOOE-03
2.38000E-02

< 1.30000E-02
< 1.50000E-02

3.32000E-01
< 9.OOOOOE-03
< 9.39999E-02
< 3.O0000E-03
< 4.60000E-02
8.44999E-02
3.41000E-02
2.23000E-01

< 3.00000E-03
< 6.00000E-03
< 1.16000E-01
< 3.00000E-03
< 1.00000E-02
< 3.OOOOOE-03

8600
8640
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650
8650

uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML
uG/ML

TIME: 8/10/93 12:5/

OUT OF
RANGE?

GOOD
ANS?

Zr
Sr
Si
Al
Cu
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
Na
Ti
Cd
K
Mn
V
V
T1

CHARGE
CODE

E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975

400

< 1.64000E-01

END OF REPORT



SAMPLE STATUS REPORT FOR R 3853. BECHTOLD-1 SB70E TIME: 8/10/93
DISPATCHED: 5/14/93 8:41 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 5/26/93 9:52

EXT.

8700
8740
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755
8755

WHC-SD-WM-DP-045
RESULTS OR STATUS REVi

********** ******* *** ******* ** *
DETER.

ACD DGST
U
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL
ICP-SOL

G/L
G/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec
uG/G Rec

OUT OF
RANGE?

1.00640E 01
8.17000E-03
1.86000E 01
8.91000E 00
8.97000E 02
4.23000E 03
1.30000E 02
1.92000E 02
2.10000E 01
1.43000E 04
6.35000E 02
5.52000E 01
7.21000E 01
3.27000E 01
1.53000E 02
2.04000E 02
1.72000E 02
6.35000E 01
6.21000E 01
1.89000E 01
6.41000E 01
4.42000E 01
3.17000E 02
4.55000E 01
6.87000E 00
3.95000E 01

END OF REPORT

401

8: 7

Zr
Sr
Si
Al
Cu
Zn
Ni
Fe
Ca
Cr
Sm
Ba
P
S
Mg
Na
Pb
Ti
Cd
K
Mn
V
Be
T1

GOOD
ANS?

y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y

Y

y
y
y
y

CHARGE
CODE

E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975



SAMPLE STATUS REPORT FOR R 3975. BECHTOLD-1 STD
DISPATCHED: 6/ 7/93 9:47 SAMPLE HAS BEEN SLURPED
RECEIVED: 6/10/93 13:48

TIME: 8/10/93 12:56

EXT. DETER.
**** ********
2223 H+
3411
3411
8500
8520
8525
8530
8530
8540
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8550
8581
8582
8582
8582
8586

Pu
Pu
ACD DGST
TB
AT
GEA
GEA
U
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICp
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
Pu239/40
Am241
Amn241
Am241
Sr90

WHC-SD-WM-DP-0 45
RESULTS OR STATUS REV I

1.42000E 00 M
OUT FOR RERUN
91.5%

D.F. 100
1.02090E 02 % RECOVERY
8.83200E 01 % RECOVERY
1.04000E 02 % RECOVERY Cs-137
1.02000E 02 % RECOVERY Co-60
1.01000E 02 % RECOVERY

UNDIGESTED LMCS STDS
9.71000E 01 % RECOVERY Sr
9.72000E 01 % RECOVERY Ni
9.58000E 01 % RECOVERY Fe
9.64000E 01 % RECOVERY Ca
9.68000E 01 % RECOVERY Cr
9.58000E 01 % RECOVERY Mg
9.57000E 01 % RECOVERY Na
9.51000E 01 % RECOVERY Cd
9.58000E 01 % RECOVERY Mn
9.44000E 01 % RECOVERY Sb
9.82000E 01 % RECOVERY Nd
9.94000E 01 % RECOVERY Sm
9.10000E 01 % RECOVERY Ag
9.58000E 01 % RECOVERY Pb.
9.67000E 01 % RECOVERY Zr
1.00900E 02 % RECOVERY Si
9.32000E 01 % RECOVERY Al
1.04900E 02 % RECOVERY P
9.50000E 01 % RECOVERY S
9.58000E 01 % RECOVERY As
9.62000E 01 % RECOVERY Mo
9.60000E 01 % RECOVERY Ti
9.85000E 01 % RECOVERY Be
9.42000E 01 % RECOVERY Tl
1.01200E 02 % RECOVERY

OUT FOR RERUN
1.12700E 02 % RECOVERY
1.28850E 02 % RECOVERY
8.90200E 01 % RECOVERY

OUT OF
RANGE?

GOOD
ANS?

CHARGE
CODE

N Y E13975

N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N

E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975

END OF REPORT
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SAMPLE STATUS REPORT FOR R 3976. BECHTOLD-1 SB-77A TIME: 8/13/93
DISPATCHED: 6/ 7/93 9:51 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 6/10/93 13:48 WHC-SD-WM-DP-04 5

REVi
EXT. DETER.
**** ********

2223
3411
3411
5002
5002
5002
8700
8720
8725
8725

(%f 8730
8730
8730
8730

C~ 8730
8730
8740
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8750
8781
8782
8782
8786
8881

H+
Pu
Pu
APPEAR
APPEAR
APPEAR
ACD DGST
TB
AT
AT
GEA
GEA
GEA
GEA
GEA
GEA
U
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
ICP-LIQ
Pu239/40
Am241
AM241
Sr90
Pu239/40

OU
RESULTS OR STATUS RA

2.11000E 00 M
OUT FOR RERUN
2.32000E 02 uCi/g

MIX, 5% SOLIDS, COLOR BROWN, OPAQ
Phase 1, 260ml Total Volume. .265gms solids
.0731 gms solids (dry) Digested into 100ml
1.46200E 00 G/L
5.99000E 03 uCi/G
3.63000E 02 uCi/G Rec
3.71000E 02 uCi/G Rec
1.96000E 02 uCi/G Rec
1.46000E 03 uCi/G Rec
1.48000E 00 uCi/G Rec
1.37000E 01 uCi/G Rec
3.21500E 01 uCi/G Rec
1.81300E 01 uCi/G Rec
5.87000E-01 G/G Rec
3.10000E 03 ug/g rec.
1.07000E 02 ug/g rec.
3.36000E 04 ug/g rev.
2.70000E 02 ug/g rec.
5.21000E 03 ug/g rec.
1.91000E 03 ug/g rec.
1.32000E 03 ug/g rec.
8.38000E 03 ug/g rec.
3.24000E 02 ug/g rec.
4.36000E 03 ug/g rec.
5.34000E 03 ug/g rec.
2.76000E 03 ug/g rec.
1.13000E 02 ug/g rec.

5.70000E 02 ug/g rec.
6.35000E 01 ug/g rec.
1.89000E 02 ug/g rec.
3.17000E 03 ug/g rec.
3.55000E 02 ug/g rec.
2.67000E 02 ug/g rec.
1.33000E 03 ug/g rec.
2.04000E 03 ug/g rec.
7.93000E 01 ug/g rec.
3.00000E 03 ug/g rec.

2.48000E 05 ug/g rec.
3.31000E 05 ug/g rec.
2.77000E 02 uCi/G Rec

OUT FOR RERUN
1.72000E 02 uCi/G Rec
3.32000E 02 uCi/G Rec
2.74000E 02 uCi/G Rec

T OF GOOD
NGE? ANS?
** ***
N Y

Am-241
Cs-137
Cs-134
Co-60
Eu-154
Eu-155

Zr
Sr
Si
Ni
Ca
Cr
Nd
Sm
Ba
P
S
Mg
As
Na
Mo
Ag
Pb
Ti
Cd
Mn
Sb
Be
Ti

Al
Fe

9:54

CHARGE
CODE

******
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E11457
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975
E13975

N Y E13975
E13975

N Y E13975
N Y E13975
N Y E11457

END OF REPORT
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WHC-SD-WM-DP-045
REVI

UNDIGESTED SAMPLE ANALYSES
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WHC-SD-WM-DP-0 45
REV 1

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: SA r ff9f Procedure/ Rev: .n6 -1
Technologist: A/ Date: 0 -c3- 3

Starting Time: o od Temperature V a

Ending Time: Ioo Chemist: Jev ar24ltz

Comments:

Description Lab ID Description Lab ID

1 M14A lSe s4 T1Qr _j__- Uo 11

2 5Q /.. M5', -T700 12
3 13
4 14

5 15
6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ilu duC4 £1. /M-A / 1.j t 13 hi/b-ft //. a( klw-s //.a /00 tL
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ACID DIGESTION ANALYSIS WHC-SD-WM-DP-045
REV 1

406

asia.S No S.npi" P.1 o. a. 1.m mann Pr'o y

R 3915.-8500 BECHTOLD-1 5-25-93 8:42 18
Osl.mn.nat-an Ms d.Siandsu R.. ua .umus Cn.,g . ..c.i'

ACD DGST LA-505-159 % RECOVERY E13975 0
s.pW. Sat ca.. io

7 /,/ . STD
AW.s.C4o4.. fflu.

LMCS CHECK SAMPLE
LMCS ID _ _ n/ AO

AA T . cI. e A .la A 4 .3 AAyS .4wbw.N&a



WHO-SD-WM-DP-O45
ACID DIGEiA0 ANALYSIS

4 3/ 4 ,70&

SEQUENCE
WT 1:
WT 2:

* : 65
0. 0000
0. 5010

IET WEIGHT;
--- > 0.5010 GRAMS

5/1/93 c. 23:00:53

BEST AVAILABLE COPY

S...i M . S nW5. o j Tmn. iwfd Pony

R 3916.-8700 BECHTOLD-1 I 5-25-93 8:45 18
Usamno . sAo*snagd Rnnhi Unats Cft.g. Coo. R.*ws

ACD DGST LA-505-159 G/L E13975 0
S & . CsSom.., 10

7 e Jom ,,..nl . /$ SB-76A
Asmns. Ca*cuasnopspis

JAR ID# J0 1
GRAMS SAMPLE ,-1 , /dO

VOLUME ON
COMPLETION ./00/

Omit Tn.. Co.pswd LS U Ase r -7

________TI-

40,



WHC-SD-WM-DP-045
REV I

WESTINGHOUSE HANFORD COMPANY jf T---7
222-S LA8ORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer D:

A y m lU -Prep
Analysis: Sample Prap: .DT-Lb9

Instrument: Procedure/ Rev: 14 2 ii- ji-f 4 -

Technologist: 6 Date: - )

Starting Time: Oa't- Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

INITIAL LMCS CHECK 5Th tC--5Y 11 '
2 REAGENT BLANK A/ 4 12

4 14

5 15

6 16

7 17

9 ~~191_____

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

IsflC eL~eL

K-
4Ubj0ai

-

I



WHC-SD-WM-DP-045
REV 1

TRITIUM ANALYSIS - UNDIGESTED SAMPLE

Santal N0 Sautpi* POint 0. Time Isaso Pnonry

R 3915.-5587 BECXTOLD-. 5-25-93 8:42 16
Ceatrmanaison MeanodStand's Result unts Charge Cods Reruns

H3 LA-218-114 % RECOVERY E13975 0
Smpe Seat Cuo..st &D

? r -STD'
Remarks. Calculations. ResuSts

EDP R907 ENVSTD
STD3 3 5 1  RESULT .h7

STD VAL.,d %REC 9e.132
pig/

Anaiflu air .

Aflyi- .nls- nls- AnaySl -4 AnAlyM .-S

Date Tinsa Conpeted Lab nra Mgr

Satrat Ito Sample Poeni . * g Dat. Time sanea Prionty

R 3916.-5787 BECHTOLD-1 I 5-25-93 8:45 16
Ot..rmioa.on MethodIstanda d Resut in's Charge Code Reruns

H3 LA-218-114 uCi/ML E13975 0
Sample Stie Cusi0"r 10

? SB-78A
Reask Caaculanaa. RAU

COUNT AS uCI/L

Analyst - A..., t 2 Anays - 3 Anlyti - 4 A 5alylI . S

M*5 5

Time CoinpWrs

)I00-

BEST AVAILABLE COPY

4013

N'.

40 . 7--r3
I L" On4 Mo.Aezlla



:E 10 : "3 L -w Ls E' I-
USER: 1 COMMENT:
FRESET TIME 50..(W
D-TA CALC SL DPM H# :YES
COUNT SLANK: YES IC# : NO
TWO PHASE YES AgC z NO
SCINTILLATOR: LIQUID LUMEX:YES
LOW LEVEL YES HALF LIFE

6-1-'9?/
WHC-SD-WM-DP-045

REV I
SAMPLE REPEATS; 1
REPLICATES : 1
CYCLE REPEATS ; 1
LOW SAMPLE REJ: 0

CORRECTION DATE:

7JULI ?95 14: 1

PRINTER
RS23 2

none

2' EDIT

H3LL %ERROR: 0.00 FACTOR:1.000 BKE. SUB:

BACIKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION: Off

Quench Limits Low:56.611 High:246..80

H# --- JALtt._
CPM %ERROR

H3LL H3LL
DPM EFF-1

LUMEX ELAPSED
% TIME

50.00 14.7
Blank Average

50.00 i15.6
50.00 04.3

13..76 7.65 27.59 VS..8 2S 27 51 -7
DPM for H3LL ; 27.59 COEF. OF VAR: 0.000

652,46 1 11 1492.04 42.94 0.04 103.34 2P
3493.86 0.48 6960.97 4q.85 0.01

4!0

ISOTOPE I:

SAM POS
NO

TIME
MIN

**-3
* -4

2P

I I



WHC.SD-WM-DP-045
REV I

ACID DIGESTION ANALYSES
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-0 45
ANALYTICAL BATCH REV 1

Lab Segment Serial No. Customer ID:
1 _ __ _ __-- BecA f/cS D T '

Analysis: Sample Prep:
ICP _e_ c b1's#

listrueiert: W139939 Procedure/ Rev: LA-505-I51/D-0

Technologist: T.A. FRAZIER Date:

Starting Time: Temperature N/A

Ending Time: 15. Chemist: B. WELS

Co mtifTmefits.

Description Lab ID Description Lab ID

/ !//~/px.Lrs be S70 Ts-?Isr 11
2 /-4 3 A-1A PVIJ - --- -l- 12

3 g -SY13t7bA em 37- 13
4  h t-tN322 /SkA _________ 14

5.j. Lrrcs U24:, si'N - 15

6 .16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. arid Aliquot Vol. Aliquot Vol. Standard

JtPSI1 / C bhA tecr-
ICISS b2 9,ggcer 0 1 /Ze 1-T

ISPSS3 //~hcA ig41

A-G00-881 03/92)



WHC-SD-WM-DP-045
REV I

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

L

CS/lo.r 3  .* -9.t

A 'w.rL sr sex 9c S s /,,o KAIY.

- A I L.r/raxxaN ,iAo2 N;

Zr qjo574 CIS 9)/ac.co.9( 97'iK/oCd~40,C. 'ir'PLa 9.1/IOOONOOC 2 /'

S, &.3s - n 9 i,.NOe 2cE,5 9.Sjclqj'*'- pi/, 9ly? %Ape7rox0 ~ /

$sN/ qZ c 5Z

S7~ S041

V C /500"oo52rZ .43'-O o
11,e iO, O9 "'T/jw.?4ooc %t

99,'Soy=,tco gy%('&

BEST AVAILABLE COPY

41.3

Snsg no Saampl Point ' i* Time ssued Preorly

R 3915.-8550 BECHTOLD-1 5-25-93 8:42 18
ODelem'nag'on MenhodSsndS d Result Units Ct,"ge Cod. Reruns

ICP LA-505-151 % RECOVERY E13975 0
Sampe Sue pos I Cusoje. 10

74 R Syn STD
Rmars. C ulatons. flesls Sc III Fe, 9.- :' 4.--

Ist STD Digested STD, c, 9-, I
UnJ. " e fo '17 Cr S.iwt) 3l-2

.--a m -c i . a13, " 5,71 o'
C,9 PCst,)-4&

4,.. .' 5.01 :M) hss 'i.
Analyst -I AnAlyti .2 Analyst - 3 Aoyst .4

Gage T.ne Completed Lab Unt Mg'

) .!r|as e 3 0t t... - - -



WHC-SD-WM-DP-04,5
REV I

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

S , a I W N ' S e p I P -0 D a .I T n t b j d P r o I
R 3916.-8755 BECHTOLD-1 5-25-93 8:45 18

Qcwsmmngn Meghoo, sI.,ida'd Result Units Charge Coa. Resuns

ICP-SOL LA-505-151 uG/G Rec E13975 0
s mu.. s'.. cos.l., 10
? a)-50.Ql ).. !2012412 SB-78A

Remain. Caicu on.. Aesuns-..

Ell rqe

ZrF 91.&1 c /Q -rise)9El he

5. k0:j, z

Tvti - . Anays *.2 Antyui . 3 Anlys, -4 Anlys S

Os* lnt. Cottpi.W Lab U.n. mg

Cr L.oiE&/IS.4eo.or e; 4' 3 i' - 7
sm 'I .7oa /. . 9 ye-.

Z I.o s s. o x 4 zw,64 _ 1e g

SA 01 c.a5

- 'V.a 3 3 1r.EA

IV 79 s a k 7. 4, E

T.'00 Z'c'z -187SE
-9 .jg0 10. ?.Coe

X -2'tZ&a) 0.oo .sea.

(o.. / HV 3.O6aJ~~ -I/Si

BEST AVAILABLE COPY

41 H



Identity 1: SST1 Identity 2: Quality Control

Task name : ALLSIM

Sample Weight : 1.0000 Solution Votune : 1.

On-Peak Integrations : 3 Off-Peak Integrations : I

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.0.

Mean

SS.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-6.823
2.050

30.048

Co
(ppb)
9916.774

51.304
0.517

Ca
(ppb)
9714.101

1.320
0.014

S
(ppb)
102.374

7.469
7.296

Ti
(ppb)

-0.724
0.997

137.789

_ Sr

(ppb)
9992.576

15.135
0.151

' Cu
(ppb)
4930.034

2.253
0.046

Cr
(ppb)
5159.354

16.825
0.326

* Mg

(ppb)
5003.012

14.979
0.299

Cd
(ppb)

10130.647
104.200

1.029

I
(ppb)
-65.679
33.819

51.491

NLI
(ppb)
9938.286

8.905
0.090

Nd
(ppb)
-104.962

9.284
8.845

Ta
(ppb)

-5.488
12.345

224.936

Zn

(ppb)
10093.887

28.013
0.278

U

(ppb)
680.181
182.396
26.816

As Na
(ppb)

26.156
7.126

27.245

B
(ppb)
5363.998

15.718
0.293

Cppb)
9844.660

7.680
0.078

'K
(ppb)
4898.200

27.196
0.555

Sn

(ppb)
4882.685

34.709
0.711

Nif
(ppb)
5013.201

23.438
0.468

Ce
(ppb)

2.668
28.125

1054.008

No
-(ppb)

-0.449
2.909

647.691

Mn

(ppb)
4810.669

12.057
0.251

TL
(ppb)
-32.280
86.206

267.053

SIG9ATURE BELCM REPBESUES CHEMICAL TECLO4)GIST/CJAIST ThAT
cxMPLETm/VERIFIED TEE CALIERATI/ANALYSIS ON P 1S 5 TO (.

61k1,6

WHC-SD-WM-DP-0 45
REV 1

2:27 PM June 3, 1993

00

SI
(ppb)

-23.583
6.063

25.708

La
(ppb)

-4.921

5.916
120.213

Sm
(ppb)

94.211
39.862
42.312

Se
Cppb)
-454.404

21.048
4.632

Sb
(ppb)
5154.924

82.696
1.604

AL

(ppb)
-115.931

12.871
11.102

Eu
(ppb)

1.108
0.499

45.062

Ba
(ppb)
9890.213

11.085
0.112

Ag
(ppb)

3.375
1.377

40.804

V
Cppb)

4.109
1.591

38.710

W
(Ppb)

-3.261
4.166

127.737

VFe
(ppb)
4960.682

16.547
0.334

P
(ppb)

22.032
6.332

28.739

Pb

(ppb)
32.271
11.170
34.613

Be
Cppb)

0.847
0.485

57.279

415
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Identity 1: SST2 Identity 2: QuaLity Control

Task name : ALL-SIM

SamptLe Weight : 1.0000 SoLution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Mean
.D.

% R.S.D.

Mean

% R.S.D.

Mean
S.D.
% R.S.D.

Zr
C ppb)
-66.552

2.779
4.176

Co
(ppb)

2.965
1.002

33.785

Ca
(ppb)

30.541

0.627
2.055

S
C ppb)

38.670
1.605

.4.150

Ti

Cppb)
-2.947
0.559

18.977

TI

(ppb)
-49.400
24.695
49.990

Sr

(ppb)
1.586
0.331

20.862

Cu

(ppb)
14.361
0.638
4.441

Cr

(ppb)
9.823
2.873

29.249

Mg

(ppb)
3.915
0.250
6.383

Cd

(ppb)
5.869
2.113

35.992

Bi
(ppb)
5104.786

49.347

0.967

Li

(ppb)
2.938
0.437

14.860

Nd

(ppb)
5065.481

20.985
0.414

As

(ppb)
-45.926
15.203

33.103

B

(ppb)
7.801
2.418

30.997

2:29 PM June 3, 1993

Ta
(ppb)

-2.662
8.589

322.661

Zn

(ppb)
76.347

1.919
2.513

LU
(ppb)
3343.056

46.104
1.379

Na
(ppb)

15.870
3.899

24.566

K
Cppb)

11.036
47.870

433.744

Sn

(ppb)
9.684

12.379
127.823

Ni

(ppb)
5.611
3.222

57.424

Ce

(ppb)
5269.794

17.182
0.326

Mo

(ppb)
-5.018
2.425

48.321

Mn

(ppb)
-0.948
0.177

18.682

WHC-SD-WM-DP-
045

REV I

Si

(ppb)
-61.002

3.478
5.701

La
(ppb)
4968.192

4.990
0.100

Sm
(ppb)
4993.615

8.468
0.170

Se
(ppb)

59.356
4.925
8.298

Sb
(ppb)
-70.331
24.154
34.344

AL

(ppb)
285.137

3.008
1.055

Eu

Cppb)

4868.817
12.965
0.266

Ba
(ppb)

4.006
0.297
7.402

Ag

(ppb)
4726.443

14.775
0.313

V

(ppb)
27.223
0.621
2.280

W

(ppb)
13.084
6.402

48.932

Fe
(ppb)

14.089
2.219

15.753

P
(ppb)

65.537
21.932
33.465

Pb

(ppb)
4890.109

42.245
0.864

Be
(ppb)

0.847
0.485

57.279

4 16



Identity 1: SST3

Task name : ALLSIM

Identity 2: QuaLity Control 2:31 PM June 3, 1993

Sanpte Weight : 1.0000 SoLution Vol.ume : 1.00

on-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
V S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

NJ Zr
(ppb)

9515.898
25.137
0.264

Co

(ppb)

-12.710
0.809
6.365

Ca

(ppb)
-10.893

0.104

0.959

S

(ppb)
5017.857

6.990
0.139

Ti

(ppb)
5042.501

8.641

0.171

TI

(ppb)
5239.082

12.084
0.231

Sr

(ppb)
1.721
0.113
6.565

Cu

(ppb)
8.786

0.528
6.005

Cr

(ppb)
11.104

1.357
12.219

Mg

(ppb)
2.416

0.000
0.000

Cd

(ppb)
-8.111
2.117

26.096

BiI

(ppb)
-1725.766

13.074
0.758

Li
(ppb)

2.304
0.704

30.537

Nd

(ppb)
-128.579

14.126
10.986

As

(ppb)
4879.063

32.474
0.666

B

(ppb)
7.055
1.416

20.069

WHC-SD-WM-DP-045
REV I

Ta

(ppb)
9754.552

45.906
0.471

Zn

(ppb)
-8.146
0.442
5.430

U

(ppb)
911.559

18.602
2.041

Na

(ppb)
10.053
5.706

56.761

K

(ppb)
29.130
26.289
90.247

Sn

(ppb)
10.292
9.621

93.480

Ni

(ppb)
-6.199
5.306

85.602

Ce

(ppb)
55.742
12.469
22.369

Mo

(ppb)
10297.830

33.103
0.321

Mn

(ppb)
0.857
0.000
0.009

Si

(ppb)
8950.510

45.707
0.511

La

(ppb)
-8.235
2.944

35.752

Sm

(ppb)
-144.703

17.268
11.933

Se

C ppb)
4841.899

37.339
0.771

Sb

(ppb)
-110.261

14.214
12.892

_At
(ppb)

4509.751
9.871
0.219

Eu

(ppb)

-2.384
0.204
8.543

Ba

(ppb)

2.119
0.096
4.538

Ag

(ppb)
100.538
28.208
28.057

V

(ppb)

9858.899

25.925
0.263

W

(ppb)
10319.994

63.161
0.612

Fe

(ppb)
12.994
1.955

15.048

NJ P

(ppb)
9797.851

68.493
0.699

Pb

(ppb)
-110.674

13.748
12.422

Be

(ppb)
10094.312

23.700
0.235

4 1



Identity 1: 1M HN03 Reag Stank Identity 2: Direct

Task name : ALL-SIM
SampLe Weight : 1.0000 Solution Voltau : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
5.658
2.926

51.714

Co

(ppb)
0.654
6.072

927.970

Ca

(ppb)
-1.917
0.726

37.872

S
(ppb)
-18.913

2.243.
11.859

Ti

(ppb)
2.223
0.390

17.557

Tt

(ppb)

0.689
65.757

9543.766

Sr

(ppb)
0.614
0.156

25.347

Cu
(ppb)

3.464
1.143

32.994

Cr
(ppb)

10.436
4.133

39.598

Mg
(ppb)

-0.167
0.144

86.603

Cd

(ppb)
-0.680

1.070
157.285

Bi

(ppb)
-11.987
13.509

112.700

Li

(ppb)
1.269
0.473

37.307

Nd

(ppb)
-43.380
10.003
23.059

As

(ppb)
-14.248

11.342
79.603

a

Cppb)
2.U75

2.232
107.555

2:33 PM June 3, 1993

Ta

(ppb)

-2.167
15.939

735.437

Zn

(ppb)
-4.017
1.907

47.469

U

(ppb)
347.321
98.432
28.340

Na
(ppb)

9.671
1.942

20.084

K
(ppb)

21.088
27.196

128.961

Sn
Cppb)

-0.292
8.405

2876.703

Ni
(ppb)

-4.773
5.467

114.542

Ce
(ppb)

86.336
24.984
28.938

Mo
(ppb)

1.830
2.538

138:709

Mn
(ppb)

0.465
0.594

127.817

Si

(ppb)
32.061
11.572
36.095

La

(ppb)

-5.065
5.952

117.530

Sm

(ppb)
62.804
22.405
35.674

Se

(ppb)
75.955
20.700
27.253

Sb
(ppb)

-7.201
156.868

2178.485

WHC-SD-WM.DP
REV i

At

(ppb)
33.750
21.104
62.530

Eu

(ppb)
1.287
0.339

26.300

Ba

(ppb)
1.322
0.663

50.160

Ag

(ppb)
5.044

1.234
24.466

V

(ppb)
1.649
2.773

168.169

W
(ppb)

14.016
3.370

24.042

Fe
(ppb)

3.914
4.625

118.182

P
(ppb)

51.278
77.035

150.229

Pb

(ppb)
74.256
15.093
20.325

Be
(ppb)

1.483
0.485

32.732

418



Identity 1: R3915 Dig STD 1-100 Identity 2: 14N10B,13N108,21248B

Task name : ALLSIM r

Sample Weight : 1.0000

On-Peak Integrations : 3

Mean

S.D.

% R.S.D.

iAean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean

- S.D.

% R.S.D.

Mean
S.D.
% R.S.0.

'- Zr
(ppb)
892.202

2.289
0.257

Co
(ppb)
937.198

1.849
0.197

-J Ca
(ppb)
1697.850

6.739
0.397

S
(ppb)
592.352

0.804
0.136

Ti
(ppb)
474.436

1.789
0.377

Tt
(ppb)
407.475

23.896
5.864

Solution Volume : 1.00
Off-Peak Integrations : 1

Sr

(ppb)
958.874

3.555
0.371

Cu

(ppb)
475.441

0.507
0.107

-- Cr

Cppb)
486.686

5.071
1.042

mN g

(ppb)
613.610

2.081
0.339

Cd

Cppb)
946.551

3.657
0.386

Bi
Cppb)
811.312

29.459
3.631

Li

(ppb)

950.639
2.558
0.269

Nd

(ppb)

941.918
15.794

1.677

As
Cppb)
464.168

8.177
1.762

B

(ppb)
797.574

6.171
0.774

Ta

(ppb)
18.598
6.136

32.992

Zn

(ppb)
929.688

0.553
0.059

U

(ppb)
1013.040

42.185

4.164

Na

(ppb)
1948.166

5.444
0.279

K

(ppb)
499.552
30.155
6.036

2:35 PM June 3, 1993

WHOSD-WM-DP-045

Sn

(ppb)
455.754

4.081
0.895

Ni
(ppb)

467.263
11.544

2.471

Ce

(ppb)
1037.415

12.713
1.225

Mo

(ppb)

970.907
8.751
0.901

Mn
(ppb)
456.908

1.047
0.229

REVI
Nj Si

(ppb)
4199.023

13.153
0.313

La
(ppb)
957.021

5.200
0.543

' Sm
(ppb)
926.481

8.903
0.961

Se

(ppb)
497.734

25.504
5.124

Sb
(ppb)
557.546
233.788
41.932

"J AL
(ppb)
655.431

3.960
0.604

Eu

(ppb)
938.345

4.245
0.452

Ba

(ppb)
945.344
3.784

0.400

Ag

(ppb)
38.839

0.702
1.808

.J V

(ppb)
934.682

1.100
0.118

419

L

W

(ppb)
821.703

14.959
1.820

Fe
(ppb)
498.761

5.947
1.192

P

(ppb)
852.685
25.317
2.969

Pb

(ppb)

934.263
15.980
1.710

Be

(ppb)

929.314

2.067
0.222



Identity 1: R3916 Sam SB-76A Identity 2: 5.01OOg/l Bechtotd

Task name : ALLSIM
,ampLe Weight : 1.0000 SoLution Volume : 1.00

On-Peak Integrations : 3

-- -- -- - -- -- - -- -- _

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

Cppb)
150.355

1.321
0.879

Co
(Ppb)

18.240
3.487

19.117

Ca

Cppb)
4774.126

1.497
0.031

jS
(ppb)
1658.210

41.975
2.531

Ti
(ppb)
244.223

0.587
0.240

Off-Peak Integrations : 1

Sr
(ppb)

65.308
0.250
0.383

Cu
(ppb)
760.637

0.959
0.126

Cr
(ppb)
302.649

4.093
1.352

VMg

(ppb)
1827.918

0.721
0.039

Cd

(ppb)
400.531

0.900
0.225

2:43 PM June 3, 1993

WHC-SD-WM-DP- 045
REV 1

B i

(ppb)
-146.111

46.409
31.763

L i
(ppb)

13.823
0.810
5.857

Nd

(ppb)
47.954

16.585
34.585

As

(ppb)
50.357
12.268
24.362

B

(ppb)
-26.890

4.998
18.588

Ta

(ppb)
-14.196

8.184
57.653

Zn

(ppb)
1265.340

3.356
0.265

U

(ppb)
62652.929

25.350

0.040

Na

(ppb)
579.396

8.189
1.413

K
(ppb)
829.249
22.833

2.753

Sn

(ppb)
-16.712

3.139
18.780

Ni

(ppb)
142.891

7.572
5.299

Ce

(ppb)
-57.512
21.930
38.130

Mo

(ppb)
4.514
2.162

47.889

Mn

(ppb)
2152.632

2.941
0.137

It

(ppb)
123.513
15.018
12.159

420

Si

(ppb)
1468.175

4.383
0.299

La

(ppb)
-277.660

2.986
1.076

Sm

(ppb)
469.966

19.428
4.134

Se

(ppb)
-13.045
23.723

181.854

Sb

(ppb)
138.724
211.522
152.477

AL

(ppb)
29889.315

9.658
0.032

Eu

(ppb)
-4.438
0.215
4.849

Ba

(ppb)
252.085

0.353
0.140

Ag
(ppb)

-6.136
0.204
3.321

Vy
(ppb)
305.638

1.100
0.360

W

(ppb)
-12.458

7.469
59.954

\vFe
(ppb)

96358.528
194.397

0.202

P

(ppb)
1005.479

31.661
3.149

Pb

(ppb)
388.781

21.836
5.617

Be
(ppb)

41.197

0.183
0.445



Identity 1: R3916 Sam SB-76A Identity 2: 5.0100g/L-ml-5mL

Task name : ALL SIM

SampLe Weight : 1.0000 SoLution VoLume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
26.712
3.884

14.542

Co

(ppb)
2.212
3.226

145.848

Ca

(ppb)
787.445

1.441
0.183

S
(ppb)
274.862
18.797
6.839

Ti
(ppb)

39.756
1.952
4.909

Tt

(ppb)
-225.945

71.669
31.720

Sr
(ppb)

10.565
0.392
3.713

Cu

(ppb)
130.349

2.551
1.957

Cr

(ppb)
50.089
0.702
1.402

Mg

(ppb)

294.226
1.127
0.383

Cd

(ppb)
64.484
2.301
3.568

SiI

(ppb)
-30.999
30.850
99.520

Li

(ppb)
2.504
1.195

47.720

Nd

(ppb)

-11.508
10.137
88.084

As

(ppb)

11.662
12.603

108.069

a

(ppb)
-1.826
0.518

28.386

Ta

(ppb)

10.771
11.986

111.277

Zn

(ppb)

217.023
1.386
0.639

U

(ppb)
10454.883

207.142
1.981

Na

(ppb)
80.896
18.395
22.739

K

(ppb)
119.595
55.276
46.219

2:49 PM June 3, 1993

WHC-SD-WM-DP-045
REV I

Sn

(ppb)
7.238
3.190

44.065

Ni

(ppb)
16.075
5.241

32.604

Ce

(pPb)

6.998
56.226

803.460

Mo

(ppb)
-2.342
2.095

89.480

Mn

(ppb)
346.516

3.279
0.946

Si

C ppb)
243.049

11.540
4.748

La

(ppb)
-32.538

5.110
15.705

Sm

(ppb)

-58.335
39.434

67.599

Se

(ppb)

51.555
34.387
66.700

Sb

(ppb)
-124.734

31.684
25.401

AL

(ppb)
4872.603

23.838

0.489

Eu

(ppb)
0.133
0.744

557.623

Ba

(pPb)
41.472

1.096
2.644

Ag

(ppb)
-0.128
a.483

1943.112

V

(ppb)
35.872
4.143

11.550

W

(ppb)
15.408
9.209

59.769

Fe

(ppb)
15579.467

15.734
0.101

P

(ppb)
164.614
41.522

25.224

Pb

(ppb)
104.478
20.216
19.350

Be

(ppb)
6.778

0.318

4.687

421



Identity 1: R3916 Spk SS-76A Identity 2: 5.01OOg/L-1m-5m

Task name : ALL SIN
Sample Weight : 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
1588.855

2.842
0.179

Co
(ppb)
1657.092

8.003
0.483

Ca
(ppb)
2443.491

3.226
0.132

S
(ppb)
1082.024

14.323
1.324

Ti
Cppb)
870.755

0.448
0.051

Tt

(ppb)
913.493
11.928
1.306

Sr

(ppb)
1692.404

1.445
0.085

Cu

(ppb)
958.569

1.171
0.122

Cr

(ppb)
913.050

13.552
1.484

Mg
(ppb)
1136.253

1.089
0.096

Cd

(ppb)
1736.490

7.146
0.412

Bi
(ppb)
536.936

14.806
2.757

Li

(ppb)
1674.395

1.425
0.085

Nd

Cppb)
881.230
30.364

3.446

As

(ppb)

802.405
11.922.

1.486'

B

(ppb)

890.777
2.907
0.326

Ta

(ppb)
1558.034

16.792
1.078

Zn

(ppb)
1847.247

1.296
0.070

U

(ppb)
11254.558

91.940
0.817

Na

(ppb)
1727.873

10.647
0.616

K

(ppb)
925.746
15.178

1.640

2:53 PM June 3, 1993

WHC-SD-WM--DP-045
REV i

Sn

(ppb)
813.428

2.150
0.264

Ni

(ppb)
856.316

5.936
0.693

Ce
(ppb)
874.369

3.609
0.413

Mo

(pPb)
1684.385

12.444
0.739

Mn

(ppb)
1159.365

1.910
0.165

Si

(ppb)
1744.669

10.205
0.585

La
(ppb)
787.652

2.897
0.368

Sm

(ppb)
867.033

15.902
1.834

Se

(ppb)
792.306
45.253

5.712

Sb

(ppb)
1091.532
160.195
14.676

AL

(ppb)
5686.037

16.950
0.298

Eu

(ppb)
828.523

1.738
0.210

Ba

(ppb)
1709.386

2.206
0.129

Ag

(ppb)
781.303

3.521
0.451

V

(ppb)
1679.574

5.719
0.340

W

(ppb)
1701.645

19.334
1.136

Fe

(ppb)
16583.876

26.898
0.162

P

(ppb)
1752.369

45.657
2.605

Pb

(ppb)
862.452

26.603
3.085

Be
(ppb)
1639.512

1.271
0.078

422

1 1



Identity 1: HNO3 Reag Blank Identity 2: Direct

Task name : ALLSIM
Sample Weight : 1.0000 SoLution Voltme : 1.00 - WHC-SD-WM-DP-045
an-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
2.828
0.865

30.578

Co

C ppb)
1.484
3.547

238.961

Ca

(ppb)
-2.506
0.102
4.059

S
Cppb)

14.058
10.606
75.441

Ti

(ppb)
0.879
0.545

61.966

TI
(ppb)
-42.221
13.128
31.093

Sr

(ppb)
0.404
0.104

25.660

Cu

(ppb)
2.872
0.528

18.367

Cr

(ppb)
6.884
0.967

14.046

Mg

(ppb)
-0.167
0.144

86.603

Cd

(ppb)
1.664

1.693
101.760

Di

(ppb)
27.932
14.980
53.630

Li
(ppb)

1.235
0.000
0.000

Nd

(ppb)
-45.503
13.343
29.323

As

(ppb)
17.468

16.597
95.011

B

(ppb)
1.577
0.800

Ta

(ppb)
14.376
9.080

63.165

Zn

(ppb)
-4.976
0.169
3.395

U

(ppb)
294.551
24.356
8.269

wa

(ppb)
-4.554
9.867

216.670

KC

(ppb)
2.995

39.240
50.756 1310.169

Sn

(ppb)
19.225
3.525

18.337

Ni

(ppb)
0.759
0.691

91.053

Ce

(ppb)
62.345
9.557

15.330

Mo

(ppb)
-6.580
2.556

.38.854

Mn

(ppb)
-0.346
0.177

51.196

Sb

(ppb)
20.674
72.992

353.055

REV i
Si

(ppb)
10.956
4.929

44.988

La

(ppb)
3.511
0.030
0.845

Sm

(ppb)
-0.009
5.140

59810.522

Se

(ppb)
28.950
13.900
48.015

At

(ppb)
3.203
3.794

118.449

Eu

(ppb)
1.172
0.329

28.067

Ba

(ppb)
1.192
0.069
5.788

Ag

(ppb)
0.793
0.721

90.892

V

(ppb)
-4.274
0.364

8.515

423

W

(ppb)
28.423
5.939

20.895

Fe
(ppb)

3.131
5.443

173.845

P

(ppb)
65.902
16.754
25.423

Pb

(ppb)
39.483
16.421

41.589

Be

(ppb)
-0.318
0.183

57.743

2:58 PH June 3, 1993



Identity 1: SST1

Task name : ALL SIM

Sample Weight :

Identity 2: Quality Control

1.0000 Solution Volume :

2:59 PM June 3, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

.. .............. .. ... ............ ....- .. .. .. ....... .. .... ... .. .... .. . ...-

;Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.

% R.S.D.

Zr

(ppb)
5.174
2.511

48.540

Co

(ppb)
9898.492

50.374
0.509

Ca

(ppb)

9749.690

46.871
0.481

S

(ppb)
139.308
10.799
7.752

Ti

(ppb)
1.758
0.882

50.169

TI

(ppb)
-130.744

15.735
12.035

Sr

(ppb)
9995.524

45.474
0.455

Cu

(ppb)
4941.861

21.310
0.431

Cr

(ppb)
5172.851

23.041
0.445

Mg

(ppb)
4996.098

21.470
0.430

Cd

(ppb)
10087.209

51.164
0.507

Bi

(ppb)
-14.539
31.034

213.456

Li
(ppb)
9911.540

39.169
0.395

Nd

(ppb)
-87.843

9.320
10.610

As

(ppb)
-0.071
1.920

2708.225

8
Cppb)

5358.105
19.249
0.359

Ta

(ppb)
9.753

14.395
147.591

Zn

(ppb)
10079.141

40.166
0.399

U

(ppb)
1195.707

84.370
7.056

Na

(ppb)
9859.097

50.003
0.507

K

(ppb)
5083.152

33.579
0.661

WHC-SD-WM-DP-0 45

Sn
C ppb)
4865.644

29.486
0.606

Ni

(ppb)
5009.433

10.879
0.217

Ce

C ppb)
84.796
14.945
17.624

Mo
(ppb)

-3.097
2.083

67.252

Mn

(ppb)
4816.321

22.867
0.475

REVI
Si

(ppb)

-6.744
6.495

96.309

La

(ppb)

0.148
2.942

1984.983

Sm

(ppb)
19.060
15.902
83.434

Se

(ppb)
-423.443

34.668
8.187

Sb

(ppb)
5126.553
150.077

2.927

At

(ppb)
-75.545

6.660
8.816

Eu

(ppb)
3.049
0.419

13.735

Ba

(ppb)
9902.716

46.019

0.465

Ag

(ppb)
7.467
0.334
4.475

V

(ppb)
-0.259

1.099
423.607

W
(ppb)

20.317
7.050

34.698

Fe
(ppb)
4959.743

35.008
0.706

P
(ppb)

3.747
47.808

1276.012

Pb

(ppb)
53.358
23.917
44.825

Be
(ppb)

0.318
0.485

152.731

424



Identity 1: SST2 Identity 2: Quality Control

Task name : ALL SIM

Sample Weight : 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

%an
S.D.
% R.S.D.

Mean
s'.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-61.894

1.040
1.680

Co

(ppb)
6.216
0.580
9.327

Ca

(ppb)
37.135

0.369
0.993

S

(ppb)

91.228
4.821
5.284

Ti

(ppb)
-3.153
0.699

22.177

TI

(ppb)
22.245
27.969

125.734

Sr

(ppb)
1.586
0.524

33.046

Cu
(ppb)

13.854
0.638
4.604

Cr
(ppb)

12.451
4.041

32.460

Mg

(ppb)
8.830
0.144
1.634

Cd

(ppb)
1.830
1.072

58.601

Bi

(ppb)
4965.374

67.190
1.353

Li

(ppb)

2.738
0.609

22.253

Nd

(ppb)
5141.763

64.648
1.257

As

(ppb)
-51.614

16.896
32.736

B

(ppb)
-2.407
2.776

115.350

3:02 PM June 3, 1993

WHC-SD-WM-DP-045

Ta

(ppb)
0.397
5.487

1380.379

Zn

(ppb)
298.714

1.400
0.469

U

(ppb)
3468.894

60.072
1.732

Na

(ppb)
47.919
11.234
23.445

K

(ppb)
-13.088
49.366

377.195

Sn

(ppb)
9.844

3.921
39.832

Ni

(ppb)
2.549
0.635

24.913

Ce

(ppb)

5215.687
22.519
0.432

Mo
(ppb)

-5.363
2.258

42.094

Mn

(ppb)
-1.069
0.177

16.560

REVi
Si

(ppb)
-48.698

0.807
1.658

La

(ppb)
4961.903

23.343
0.470

Sm

(ppb)
4902.761

9.714
0.198

Se

(ppb)
25.782
48.321

187.421

Sb

(ppb)
-66.660
62.448
93.682

AL

(ppb)
283.101

1.746

0.617

Eu

(ppb)

4926.351
7.098
0.144

Ba

(ppb)
4.428

0.562
12.684

Ag

(ppb)
4973.290

6.819
0.137

V

C ppb)
27.603

1.595
5.777

A.I

W
(ppb)

0.621
12.122

1953.224

Fe
Cppb)

11.741
8.727

74.332

P
(ppb)

61.704
6.319

10.240

Pb

(ppb)
4837.470

30.911
0.639

Be
(ppb)

0.635
0.485

76.371

425



Identity 1: SST3 Identity 2: QuaLity Control

Task name : ALLSIM
$ampLe Weight : 1.0000 SoLution Volue : 1.'

on-Peak Integrations : 3 Off-Peak Integrations : 1
.........--.--..... ..--.---------------------------.

Mean
S.D.

- t R.S.D.

Mean
S.D.
% R.S.D.

Mean
tD.

7 l %- R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)

9478.299

9.694
0.102

Co

(ppb)
-10.390

3.011
28.980

Ca

(ppb)
-10.425

0.001
0.005

S

(ppb)

4910.388
38.028
0.774

Ti

(ppb)

5002.538

8.059
0.161

T t
(ppb)
5246.089

19.315
0.368

Sr
(ppb)

1.467
0.196

13.344

Cu
(ppb)

7.519

0.815
10.835

Cr

C ppb)
16.688
0.416
2.490

Mg

(ppb)
3.082
0.144
4.681

Cd

(ppb)
-5.717
2.079

36.358

Bi

(ppb)
-1693.417

28.375
1.676

Li

(ppb)
2.271
1.043

45.918

Nd

(ppb)
-120.353

30.494

25.337

As
(ppb)
4795.387

11.146
0.232

B

(ppb)
4.482
2.213

49.379

3:03 PM June 3, 1993

00

Ta

(ppb)
9488.439

12.195
0.129

Zn

(ppb)

-8.146
0.798
9.790

U

(ppb)

1025.218
74.075
7.225

Ma

(ppb)
-1.949
4.390

225.297

K

(ppb)
-3.036
3.482

114.692

Sn

(ppb)
12.177
7.657

62.880

Ni

(ppb)
-5.989

1.424

23.774

Ce
(ppb)

10.062
17.288

171.805

Mo

(ppb)
10132.142

37.564
0.371

Mn

(ppb)
1.320
0.401

30.396

4/15%

42 6

WHC-SD.WMDP-0 45
REV I
Si

(ppb)
8881.749

35.587
0.401

La
cppb)

5.473
10.727

195.985

Sm
(ppb)
-100.958

16.599
16.442

Se
(ppb)
4665.427

47.687
1.022

Sb
(ppb)

14.813
31.343

211.593

At

(ppb)
4437.575

8.057
0.182

Eu

(ppb)
-3.412
0.396

11.604

Ba

(ppb)
1.421
0.231

16.234

Ag

(ppb)
82.162
19.507

23.742

V

(ppb)
9823.349

12.138
0.124

0

W

(ppb)
10278.435

39.218
0.382

Fe

(ppb)
10.489
2.933

27.962

P

(ppb)
9552.910

165.000
1.727

Pb

(pPb)

-92.294

18.718
20.280

Be
(ppb)
9999.951

23.533
0.235



WESTINGHOUSE HANFORD COMPANY
WHC-SD-WM-DP-045 222-S LABORATORY

REV S ANALYTICAL BATCH
Lab Segment Serial No Customer ID:

/e 37j I274Q
Analysis: 4 Sample Prep:

Instrument: A. Procedure/ Rev: 4d roe - /o --)

Technologist: SDE /4 (ff...) Date: s'-9 7

Starting Time: 1-' Temperature =trc

Ending Time: IS-. .-s Chemist:

Comments:

Description Lab ID Description Lab 10

INITIAL LMCS CHECK STO . /P--/ft-t I
2 REAGENT BLANK 12

13
41 14

15

9 19
10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliciuot Vol. Standard

_ _ _ _ _ _ g t _ _ _ _ _(_ _ _ __ _ _ _

4

1
4

A.OOQOII IQUi71



WHC-SD-WM-DP-.4
REV1

TOTAL ALPHA ANALYSIS - ACID DIGESTION

- '-rw~ar~-d .

. r

Alpha Calculation by AIJ on 06-04-1993 at 01:47:45
Det 313 2 -itch unt Alpha eff. : .2322
Suple size : 10 aL Dilution: I

lout I 1

2259
- - - 0.3 : 1.45491-02 uci/L alpha

30

Sout 12 /.17JS 7

- - - 0.3 : 1.43611-02 Ci/1 alpha
30

BEST AVAILABLE COPY

/-7- ,
*fr l o Sampi. Point DatT s.nd Pr."oy

3915.-8625 BECHTOLD-1 5-25'93 8:45 18
D ".Irmnn hcn M tho AdSlafdSrd Ras.lt Un.is Chug. Cod. Rtrant

AT LA-508-101 % RECOVERY E13975 1
Sampi. Sea Cu.iam., I0
7 /" STD

Rnmarks. Calc.I. ons. R 4sulls

S510 EV-CRB 4flj
STD# RESULT

STD VAL/ 5 dme-2. %REC

Analyst -I Ana yul Analyst 3 Analys - 4 Anayst - 5

at. T.n. Complwfad Ltb Unt Mgt

02.230

428

y re-u



WHO-SD-WM-DP-o45
REVI

TOTAL ALPHA ANALYSIS - ACID DIGESTION

r Nsam . Poini j Ott* Time Iasud Ptiorty

R 3916.-8725 BECHTQLD-1 5-25-93 8:47 18
Oein.nanon M$mod Slandard RluIs Un.. s Chaig. Coda. P.,.

AT LA-5O-l0t uCi/G Rec E13975 1
U4Same . C..,.,e 10
? ruv A SB-76A

AtmaikS. CaIponl. .Resl

COUNT AS uCI/L
USE 13,14,15 OR 16

7. 2W/Et-Ct

Anlys. 1 An.a1y . AnAys -3 Anays.1 -4 An.ayst -

Dais Tin. Compielkd L.ab U"s

(--73 i3 _s

6- nj -

2 SZ3-

Alpha Calcalation by AUJ on 08-04-1993 at 01:48:50
Det £13 2 -inch aunt ipha eff. : .2322
suple size : .5 aL Dilation : I

hut I I

240553

30
0.3 : 3.11101401 uCl/L alpha

259585
- 0.3 : 3.3571101 uCi/L alpha

30

BEST AVAILABLE COPY 419

-757575-



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

t1ME 7ER0 ATl HD: '16097

ACKGUNd ,4 C.S/MIN....
CALERA

STANDARD SIZE DATE

01/26/93

01/26/93

01126/93

01/26/93

01126/93

01/26/93

01/26/93

01/26/93

01/26/93

SIZE STO
VALUE

I 60570

1' 109900

Il- 159700

I' . 0.3007

SIZE STD
VALUE

2- 61800

2- 110700

2" 161400

2- - 0.2322

SIZE STD
VALUE

5. 59470

5" 109800

5' 160100

5 - 0.2536

COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG.

91681

162879

235405

71378

130257

183090

71356

146902

199378

AVE
CPM

18356

32561

47202

+/- @95

AVE
CPM

14241

26970

36507

+/- @95

AVE
CPM

14258

2922S

39830

+/. @95

DECAY
CORR

1.01

1.01

1.01

0.0082

DECAY
CORR

1.01

1.01

1.01

0.0083

DECAY
CORR

1.01

1.01

1.01

0.0265

90 DEG.

91625

162277

236017

70965

130024

181717

70882

145100

198941

180 DEG.

91846

162160

23S932

71118

129480

182673

71625

145724

198547

DECAY CORR
CPM

18501

32819

47575

2.72 %

DECAY CORR
CPM

14353

26175

36796

3.58 %

DECAY CORR
Cpm

14371

29457

40145

10.46 %

270 DEG.

91975

163913

236684

71361

129640

182663

71307

146786

199737

EFFICIENCY

0.3055

0.2986

0.2979

ON 01/26/93

EFFICIENCY

0.2323

0.2365

0.2280

ON 01126/93

EFFICIENCY

0.2417

0.2683

0.2507

ON 01/26/93

I-i-it

430

NEW EFFS FOR DET 13 Am-241 1 0.3007 2' 0.2322
ON 01/26/93 - 0.2538

9
a:

6aID

36840A8

3684087

36840C7

36840A3

3684053

36B40C3

36B4 A6

3664086

36840C5

STANDARD
1D

36840A8

3684087

3684CC7

AVERAGE.

STANDARD
ID

36640A3

3684083

36840C3

AVERAGE.

STANDARD
10

36840A6

3664086

36840C5

AVERAGE,



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY 7
ANALYTICAL BATCH WHC-SD-WM-DP-045

Lab Segment Serial No. Customer 10: RtV 1
2 SW 59 - -7 (,4

Analysis: Sample Prep:

Instrument: ggg0 Procedure/ Rev-

Technologist:/f 1 y4 Date:

Starting Time: 000 Temperature 2 0

Ending Time: / c) Chemist:

Comments-

Description Lab ID Description Lab ID

NITIAL LMCS CHECK STh r -z53 2--
2 REAGENT BLANK .4 . 12

4 14

1 61 16
7 17

8 19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

1'

______ I ___

I,,:

- & s4~&.ct~~J ~ S-t-r.3 AIO'*""' iO1t*~7~

I I



WHO-SD-WM-DP-045
REV 1

URANIUM ANALYSIS - ACID DIGESTION

Ser.al No Sample Po.nt ' Gale Tu.e Imnied Pnormsy

R 3915-.-8540 BECHTOLD-1 5-25-93 8:45 18
Oelermnnelon Method/$landsrd Result Units Charge Coo. Reruns

U LA-925-106 % RECOVERY E13975 0
Sample S.. C.som.r 10
? I.00 - 10 . 00 STD

Rems&s. Caiculatons Res.ts-
S267 UFg 33..C
STD 12-A 3 RESULT
STD VAL 3cgca- %REC

SPIKE ID VAL .26
SPIKE VO .J./ e -8 z

A .A..alysi 2 A .lysI 3 nalyst .4 Anays - 5

Wwt T~anr Compim La na rU

Sevnal No Sampia Pasn' G ale Tune Issued Proory

R 3916.-8740 BECHTOLD-1 5-25-93 8:47 18
Determanal~on MetnOd/Stendard Resell Units Cherga Code Reruns

U LA-925-106 G/G Rec E13975 0
Sample Slit Custome Co

? . /0 - /o / W SB76A
Remarks Clieltons Resuls

,z~ ) tOPS(- 'S, 6q-c4 /

Lt2 .sz -- -
' -An..y. - 2 Aays- 3 Analyst - Analyst -5

Dale
0Te Completed Lab miI Mgr

$4 -o6' I-10-43t

BEST AVAILABLE COPY

482"1



WHO-SD-WM-DP-045

URANIUM ANALYSIS -NJ DIGESTION

BEST AVAILABLE COPY

S oSanp Pon * jT. la. usuid Pr.orty

R 3916.-88401 BECHTOLD-1 1 5-25-93 18:47 18
O in n 'm n ua ion jM e t 'S I.nan .,4 Rusuht U t .s CY .rg. C o " ' '"auns

U LA-925- 10 G/G Rec E13975 0
Sampt Sn Cuslnwr 10
? /$ -- /'O -- 7, / A SB-76A

AvnarkS Calculations Results

SAMPL

An yi1Anllys - 2 Anslyst-3 Analyst-A Analyst -

2s T

Da Time Compi.wO Lab Un.. Mg

-aa6o.' -'o- 3

433'I



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment SeriaN. N

Analysis:

Customer IC

Sample Prep

WHC-SD-WM-DP-04
P1EN t

$ij - 144

-h

-I

-Th

I O'1J~i

Instrument: Procedurei Rev:

Technolagis - m, - ate: & -
Starting Time: _gro Temperature

Ending Time: 70 Chemist:

Comments:

Description Lab ID Description Lab 10

I INITIAL LMCS CHECK STD 934'-95e 11
2 REAGENT.BLANK 12

41() D.44.-itL 14
5 15

6 16

7 17

10 1 20

Standard Primary Boak No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMU 1<3'I 3 - -'4*



WHC-SD-WM-DP-045
REV I

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

Sara' s p PoPnl -t O, Tim Wslld ed ory

,R 3915.-8581 BECHTOLD-1 5-25-93 8:45 18
Otleremn,st.n lelhed,slanld,d assil Unit Charga Caa. Aruna

Pu239/40 LA-SO3-iSS Z RECOVERY E13975 0
Sa.pM Sl.. cu.ar, 10

? go-)a -CrC STD
Remarks. Caiculaisona. Result

EDP R211 AROO1

STD#43Th'!3 RESULT "A3;'4O'

STD VALI.3AL" t  %REC z ATACH PRINTOUT

e 1 Aao'eOe RUSH RUSH
Analyst - I An&,",Analyst . 3 Analyst -A Analyst

ala Tinme Conpile d Lab Unit MgF tp71"

6-1-* 3 7?e jt
sA4-Os16 iA-tO-fl.

0.427
8.z586

3S6.35
1.342C+82

0.4278
6.5586

386.6569
1.3426+02

Sn5
sit
Mit

eS

"Ss

as,
'44

44*

BEST AVAILABLE COPY

435



WHC-SD-WM-DP-045
REVI

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

seas' o(t sample Po~nt Date Tai a 'no. Prioui.y
Ij 3916.-8781 BECHTOLD-1 5-25-93 18:47 18

Delermmnaimon MZOO'Sttndfrd Result Unils Clarge Cod. Reruns

Pu23,/40 LA-503-156 uCi/G Rec E13975 0
Sample Se Culsom.r 10
? -o.- . - q 3 SB-76A

Remark.. Ca.cula ons .flulls- I 55.9-q-
COUNT AS uCI/L . .'4

?A " M*JO2) "AEA" -480MIN
Lul4 s d.k1 4 ?6q3 ATTACH PRINTOUT

J.92RUSH

AnW y... I Analyst - 2 Analyst.- 3 Analyst- Aostyall -

Date T... Conpleted Lab unI Mgr 4A './7 .

z~3-w 64 1

6-4'~9-3

-r

2 9 6 .0.6 A-08

'\s9oo+-e e

6. 4

to,

SO.
*44444

4f

0ic

BEST AVAILABLE COPY

s~xt
30

36



PLUTONIUN 239\240 AN'TS'I9 - ACID DIEtsiluN WHC-SD-WM-DP-045
REV 1

,.3. T. 0ft.

R 3916.-8881 BECHTOLD-1 5-25-93 5:47 18

Oe,,,,i..f, Metftedsta..al Re.s'uUntie Ch.eai . a vns

Pu239/40 LA-503-156 uCi/G Rec E13975 0
50.940 See C.e .oae I

? , 5- 7' -)SB-76A

DUPLICATE SAMPLE ussC A r F

COUNT AS uCI/L 5.biM*3/ i' .*- CH PRINTOUT

F-24 , b 1w . o 8 Y 2 . ES H R U S l-wke.-A-IX4le ; 4j-

ft. W.b

Date l's. Comlete I tb UM-t "9gs 4rns4

/39/s - if/i
y

0.6643 *s
8.8362 .. *

386.8v69 s.
1.3474+61 ae

6.8f43 is
8.8322 sit

386.U0569 sea
1.3474+01 **s

3EST AVAILABLE COPY

4 3

AnatvI - Alh t 2

*1

-34M 7,1.
=% v



WHO-SD-WM-DP-045
REV .

G E N E R A L A L P H A E N E R G Y A N
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3915-8581

File ID: SD2929.SPC

Counted on: 6/ 4/93 @ 8: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

6,62-9

A L Y S I S

Peak height
Initial Final
2462.8 2499.1

55.8 52.8
496.9 0.0
2027.0 2028.6

Peak center
Initial Final

364.105 364.105
304.879 304.879
265.343 265.343
231.244 231.244

FWHM
Initial Final
24.000 17.931
28.000 20.913
12.000 12.123
24.000 16.572

PEAK RESULTS

Peak
ID Isotopp,,
1 Cm243

Cm244
2 ' Pu238

Am241
3
4 Pu239

Pu240

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.5586 5.786 5.801 -0.015

5.796 5.801 -0.005
0.0144 5.499 5.523 -0.024

5.480 5.523 -0.043
0.0000 5.337
0.4270 5.143 5.177 -0.034

.144 5.177 -0.033

FWHM
0.08

0.10

0.06
0.08

Count
Rate c/m

54.56

1.41

0.00
41.70

Activity
d/m uCi/ea
0.01 0.570E-08

0.416E-08
0.00 0.149E-09

0.114E-09
0.00 O.000E+00
0.01 0.318E-08

0.318E-08

DETECTOR CALIBRATION
Energy(MEV) - 4.090 + (0.0047)*Channel

Energy range (MeV): 4.090 TO 6.496
Efficiency - ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
49360.0
49359.9
48836.1

523.8

% Recovery
100.000
100.000
98.939
1.061

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
12.000
14.000
6.000

12.000

Final
8.234
5.927
6.102
8.806

RW

438



SPECTRUM SD2929.SPC
1 LEGEND: RAW . .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-045
REV1

...................... 4 ..

................................................... 4

........................................ 4
.4

.............. 1.

..........................................1...

..................................................................
.. . ...............................

9462.6

.4

4.

2
2
2
2
2

.1

439



WHC-SD-WM-DP-0 45
REV1

Raw Data Dump for AEA Spectrum: SP:SD2929.SPC
1 0. 0. 0. 0. 0. 0. 0. 1. 1. 1.

11 1. 1. 0. 2. 0. 0. 0. 3. 0. 3.
21 1. 2. 1. 1. 3. 1. 1. 0. 0. 3.
31 0. 2. 0. 3. 0. 0. 1. 2. 5. 1.
41 0. 2. 0. 1. 1. 3. 2. 1. 2. 2.
51 1. 0. 2. 0. 1. 0. 2. 0. 2. 1.
61 1. 1. 0. 3. 3. 0. 2. 1. 1. 2.
71 0. 1. 0. 1. 3. 1. 2. 2. 1. 1.
81 2. 1. 1. 3. 2. 3. 0. 1. 1. 1.
91 2. 1. 3. 3. 1. 2. 0. 2. 1. 2.

101 5. 1. 1. 0. 2. 0. 0. 1. 2. 2.
111 4. 1. 2. 0. 4. 0. 1. 2. 0. 2.
121 2. 0. 0. 3. 1. 1. 0. 0. 2. 1.
131 4. 6. 2. 1. 4. 2. 3. 2. 3. 1.
141 2. 3. 4. 5. 2. 2. 7. 4. 6. 2.
151 7. 4. 3. 6. 3. 2. 0. 4. 2. 1.
161 7. 6. 3. 8. 6. 7. 5. 9. 8. 3.
171 5. 5. 5. 5. 5. 5. 11. 6. 13. 10.
181 9. 6. 7. 10. 10. 11. 5. 10. 11. 11.
191 16., 14. 10. 7. 19. 11. 15. 19. 21. 22.
201 21. 21. 31. 45. 49. 54. 55. 65. 73. 89.
211 125. 131. 166. 206. 226. 303.. 302. 369.: 443. 538.
'21 615. 736. 768. 811. 956. 1022. 1062. 1054. 1151. 1104.
,31 1136. 1089. 989. 871. 802. 695. 561. 499. 357. 299.
241 225. 153. 107. 75. 65. 36. 32. 12. 18. 8.
251 13. 15. 10. 20. 12. . 9. 17. 13. 26. 16.
261 16. 26. 24. 8. 35. 11. 18. 25. 12. 22.
271 25. 12. 11. 17. 6. 4. 5. 8. 5. 9.
281 10. 12. 6. 8. 7. 7. 9. 8. 7. 13.
291 15. 14. 13. 20. 19. 21. 19. 22. 22. 32.
301 31. 26. 36. 36. 28. 39. 19. 18. 23. 18.
311 20. 14. 21. 15. 8. 16. 18. 20. 13. 7.
321 18. 17. 16. 12. 11. 14. 20. 23. 22. 25.
331 15. 29. 30. 34. 44. 33. 50. 66. 67. 93.
341 96. 128. 145. 228. 229. 246. 330. 403. 429. 498.
351 564. 700. 765. 809. 915. 1035. 1120. 1168. 1204. 1324.
361 1327. 1309. 1327. 1316. 1313. 1182. 1143. 1003. 847. 726.
371 637. 511. 389. 287. 173. 176. 99. 69. 32. 35.
381 17. 5. 3. 2. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 2. 1. 0. 0. 0. 0. 1. 0. 0.
431 0. 0. 1. 2. 1. 0. 0. 1. 0. 0.
441 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 1. 1. 0. 0. 0. 0.
461 0. 0. 0. 1. 2. 2. 0. 0. 1. 1.
471 1. 0. 2. 2. 2. 0. 1. 2. 2. 1.
481 0. 1. 2. 2. 1. 0. 1. 0. 2. 1. 4 0
'91 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
all 0. 0.



WHC-D-WM-DP-045
REVi

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3916-8781

File ID: SD5453.SPC

Counted on: 6/ 4/93 @ 9: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.5 3.4
4059.2 4087.4

96.8 97.9
187.0 64.8
375.0 383.4
10.5 11.3

Peak
Initial

480.110
363.263
304.829
260.146
232.611
34.397

center
Final

480.110
363.263
304.829
260.146
232.611
34.397

FWHM
Initial Final
20.000 12.020
20.000 9.998
24.000 13.577
12.000 24.576
20.000 8.593
20.000 12.497

PEAK RESULTS

Peak AEA
ID Isotope Fract. Exp.
1 Bi212 0.0014 6.040
2 Ra224F43I0.8668 5.680
3 Pu238 0.0247 5.499
46 0.0302
$LJ n,9 O .I740
6 0.0029

Peak Centroid
Obs.

6.047
5.697
5.521
5.387
5.305
4.710

Diff.
-0.007
-0.017
-0.022

FWHM
0.04
0.03
0.04
0.07
0.03
0.04

Count
Rate c/m

0.11
71.29
2.03
2.48
6.09
0.24

DETECTOR CALIBRATION
Energy(MEV) = 4.607 + (0.0030)*Channel

Energy range (MeV): 4.607 TO 6.143
Efficiency = 0.2006 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Compo'te fit
Residuais

Total
40545.0
40545.0
41121.8

-576.8

% Recovery
100.000
100.000
101.423
-1.423

Analyzed by:

'05 441

A-

Peak
ID
1
2
3
4
5
6

Tau
Initial
10.000
10.000
12.000
6.000

10.000
10.000

Final
1.825
4.774
5.205
3.633
4.696
3.585

d/m
1.56

378.05
14.09
12.36
30.35

1.21

Activity
uCi/ea

0.702E-06
0. 170E-03
0.635E-05
0.557E-05
0.137E-04
0.543E-06

I I



SPECTRUM SD5453.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

g WHC-SD-WM-DP-045
REVI

14601.7

..5.

3
3
3

2
........... 2
.......................................... 2 ...
................................................................ 2
................. 2

441-

1
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1
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WHC-SD-WM-DP-0 4 5
REVI

Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
J111

121
131
141
151

? 161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401

Li
421
431
441
451
461
471
481
491
511

0.
0.
2.
5.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
4.
1.
1.
1.
0.

13.
83.

245.
17.
14.
32.
18.
8.

20.
47.
25.
13.
17.

108.
836.

2291.
227.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.
0.

0.
0.
4.
5.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
8.

13.
84.

2AL
15.
20.
34.

9.
4.

13.
56.
15.
16.
21.

108.
993.

2332.
103.

0.
0.
0.
1.

1.
0.
1.
0.
1.
2.
0.
0.

0.
0.
7.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
4.
1.
2.
1.

19.
123.
202.

8.
25.
29.

9.
4.

25.
41.
21.
20.
30.

152.
1052.
2453.

59.
0.
0.
0.
0.
1.
1.
0.
0.
3.
2.
0.
0.

0.
1.
1.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
2.
0.
2.
6.

26.
. 95.
216.

13.
28.
23.

9.
8.

17.
63.
11.
10.
39.

194.
1301.
2293.

15.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
0.

SP:SD5453.SPC
0.
2.
7.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
7.

22.
154.
175.

5.
38.
31.
11.

5.
40.
63.
13.
17.
33.

235.
1401.
2102.

10.
0.
0.
0.
0.
1.
2.
0.
1.
2.
1.
1.
0.

0. 0.
1. 2.
4. 5.
5. 4.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 2.
0. 0.
0. 0.
1. 1.
2. 1.
1. 1.
3. 5.
3. 5.

32. 39.
160. 161.
145. 101.

13. 14.
42. 44.
30. 21.

7. 4.
10. 11.
37. 38.
51. 44.
11. 17.
19. 17.
39. 48.

303. 410.
1444. 1608.
1679. 1279.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
1. 0.
1. 0.
0. 0.
3. 3.
2. 0.
0. 0.

0.
1.
3.
6.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
2.
1.
3.
2.
5.

46.
200.

72.
12.
39.
26.

1.
16.
51.
46.
15.
20.
50.

530.
1782.
924.

0.
1.
0.
0.
0.
0.
2.
0.
0.
2.
2.
0.
0.

0.
2.
6.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
3.
2.
4.
7.

54.
189.
55.
16.
36.
15.

2.
18.
45.
33.
14.
19.
62.

583.
1960.
638.

1.
0.
0.
0.
1.
1.
1.
0.
0.
0.
3.
0.
0.

0.
3.
7.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
4.
1.
2.
1.
1.

10.
64.

234.
41.
16.
36.
10.

7.
16.
53.
24.
10.
14.
58.

708.
2037.
380.

0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
3.
0.
0. 443



G E N E R A L A L P H

WHO-SO-wMop-oMs
REVI

A E N E R G Y A N
Rev. 1.10

b f.,
A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R3916-8881

File ID: SD7900.SPC

Counted on: 6/ 4/93 @ 9: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2962.0 2916.8
105.0 100.5
80.2 38.5

265.2 267.1

Peak center
Initial Final

363.717 363.717
305.311 305.311
265.563 265.563
233.013 233.013

FWHM
Initial Final
20.000 11.912
24.000 17.193
16.000 14.767
16.000 10.167

PEAK RESULTS

Peak AEA
ID Isotope Fract. Exp.
1 Cm244%3 0.8382 5.796

Cm243 5.186
2 Pu238 0.0348 5.499

Am241 5.480
3 0.0626
4 Pu239 0.0643 5.143

Pu240 5.144

Peak Centroid
Obs.

5.783
5.783
5.508
5.508
5.321
5.168
5.168

Diff.
0.013
0.003

-0.009
-0.028

-0.025
-0.024

FWHM
0.06

0.08

0.07
0.05

Count
Rate' c/m

55.01

2.28

4.11
4.22

Activity
d/m uCi/ea
0.01 0.425E-08

0.583E-08
0.00 0.245E-09

0.188E-09
0.00 0.318E-09
0.00 0.326E-09

0.326E-09

DETECTOR CALIBRATION
Energy(MEV) = 4.073 + (0.0047)*Channel

Energy range (MeV): 4.073 TO 6.480
Efficiency - ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32278.0
32278.0
32809.7

-531.7

% Recovery
100.000
100.000
101.647
-1.647

Analyzed by:

444

Peak
ID
1
2
3
4

Tau
Initial
10.000
12.000
8.000
8.000

Final
5.371
6.390
0.503
7.783

1 1



SPECTRUM SD7900.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 10870.2

WHC-SD-WM-DP-045
REV1

.4.

.. 41.

.... 1

...............

............................................
I..................................................................l
......................... 1
1..

3
3
3
3
3
3

-'3
3
3

- 3
3
3
4.
3.
3.
4
3
3
3
3

2
.2
.2
2

445



WHC-8D-WM-DP-.45
REV1

Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101

121
131
141
151
161
171
181
191
201
"11

1
3 1

241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471

1
* bil

0.
0.
3.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
2.
0.
1.
2.
1.
2.

10.
54.

172.
34.
3.

12.
9.
9.

16.
47.
32.
14.
39.

111.
588.

1713.
288.
40.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
1.
0.
1.
4.
4.

11.
66.

153.
28.
18.
17.
17.
8.

22.
57.
25.
20.
43.

122.
705.

1681.
236.

35.
6.
2.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
3.
7.

13.
78.

185.
14.
11.
25.
13.
5.

30.
70.
15.
32.
52.

150.
739.

1784.
151.

25.
4.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.

10.
11.
87.

159.
14.
12.
23.
7.
5.

33.
70.
24.
21.
63.

175.
868.

1659.
121.

19.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD7900.SPC
0.
0.
2.
1.
0.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
1.
2.
2.
2.
7.

18.
96.

138.
17.
15.
18.
11.
7.

23.
61.
24.
24.
64.

201.
945.

1552.
113.
13.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
2.
2.
1.
0.
0.
1.
1.
0.
1.
0.
1.
0.
1.
0.
0.
0.
2.
0.
2.
6.

20.
97.

116.
17.
19.
23.
8.

19.
33.
46.
8.

31.
69.

243.
991.

1351.
90.
14.
2.
1.
0.
0.
0.
0.
0.
1.
1.
1.
0.

0.
3.
1.
0.
0.
0.
0.
0.
2.
2.
1.
0.
1.
1.
1.
0.
0.
1.
1.
5.
7.

31.
144.
91.
14.
17.
28.
4.

17.
32.
60.
16.
22.
68.

276.
1096.
1068.

91.
17.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
1.
0.
1.
1.
4.

30.
139.
85.
10.
22.
17.
5.

12.
36.
45.
12.
31.
88.

345.
1191.
854.

66.
15.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
2.
3.
1.
1.
0.
4.

11.
36.

150.
44.
10.
23.
22.
4.

20.
46.
36.
22.
22.
96.

435.
1347.
603.

54.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
2.
3.
4.
5.
6.

44.
170.
35.
14.
27.
14.
3.

15.
55.
31.
26.
24.

125.
545.

1556.
457.
70.
9.
1.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.

446



WHC-SD.WM-DP-04
5

REVi

BEST AVAILABLE COPY

COUNTS CNT TIME

242920
242932
242052
243038
242907
242795
243214
243707
242647
241653

C/M COINC CORR

APC GEOMETRY STD 5816 (83-17)
COUNTED ON APC # 3

STD VALUE:. 98530 DIM
TIME ZERO:. 01/29/90

8KG: 9
TODAY'S DA TE: 08/19/92.
DECAY CORA: 2.554 YEARS

NEW STy VALUE: 98127

GEOM

0.4981
0.4982
0.4964
0.4984
0.4981
0.4979
0.4988
0.4998
0.4976
0.4955

FOR 10 TRIALS AVG AVG AVG AVG
MAX . 0.4998
MIN 0.4955 48548 306 48855 0.4979

5
5
5
5
5
5
5
5
5
5

48575
'48577
48401
48599
48572
48550
48634
48732
48520
48322

307
307
305
307
307
306
307
309
306
304

CORR CIM

48882
48884
48706
48906
48879
48856
48941
49041
48826
48625

4 4 7,



BEST AVAILABLE COPY
DET I 1

WHC-SD-WM-DP-045
REV1

2 3 4 5 6 7 8 JUPITER II

IUP MM. 244 4.2 4.3 _ ,4 1.1 1.2 _.J 1.4_

SCT/SHIFT Np ;A /5Z /.zt..i. 22/) /Y/- __/ __

Pu /v / ;'7 A2L '22,7 .," ;2:74.

YDATE Am 13 3--- i'f Sc 3,Z9 -7

____29-J; Cm 3L 3&- 3- 3*7 37/

SCT/SHIFT Np S /ft 2L; /~-/ 2/r_
_PU / g -ql -- L t 3"

DATE Am 5Lt . $e -3 -7 3, ?' -, - _

ZJb Cm /50o /c 5c.2 35 3'71?? 37c.
Cm -7- .3. 7e,_

JUP AE ____. 3.2 3.3 ..4 4.1 4.2" 43 4.4 1 1 2 -1 3 4

SCW/SHIFT NP /9 ..- / /n-z / /g 4 '9

Pu JLO 2 £222 23/ ,z9 4 :3 _ -

DATE Am | e /i : 25c q.> Sc, -

JUP AA,3 3 .4 4.o 4 4_ 32 4 _ 2 _

3CTIHIFT Np e4/ 77// /i 3
G Pl/--r- sei.-- - x- . ________

DATE Am .d j 2 . J / / . .77

JUip AEAe 13 3.j T3.2 3.3 3.4 4, 4.3 4.4 2

SCT/SHIFT NP Z,/b/-3 7 fa/.;
PU //6,Ai2 , /23 37$3

DATE Am I t.. I0 .353 3e14 1 . .

-, 93 cm 1,c 3: d f376, 3/ _3;7v L-/

.C ... - ...

SCT/SHIFT Np ./f7 / 5Yf /

& 62 ___IlePu /2/ - 3/ 12_29 _ _/ A -33

DATE Am 3 d ; F / 3c( -e -

-/3 Cm /4, 367 36-5- 37/ 3C9 &Z7. 17

4

2)

IE: Np (..Np) peak must be at ch 150
Pu (MPu) peak must be at ch 229
Am ("Am) peak must be at ch 300
Cm ('"Cm) peak must be at ch 368

+/-
+/-

10 (3.2 - 4.4)
10 (3.2 - 4.4)
10 (3.2 - 4.4)
10 (3.2 - 4.4)

or
or
or
or

ch 80
ch 113
ch 139
ch 160

+/-
+/-
+/-
+/-

10 (3.1, 1.1
10 (3.1, 1.1
10 (3.1, 1.1
10 (3.1, 1.1

1
1
1
1

.4)

.4)

.4)
.4)

443



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-8D-WM-DP-045

Lab Segmeng Serial No. Customer I

Analysis: Sample

Instrument: LJ!S'Z)J Procedurel Rev:

Technologist j Date: -- 3

Starting lime t Temperature 14 -

Ending Time: > Chemist: CA Q
Comments:

Description Lab ID Description Lab ID

INITIAL LMCS CHECK ST Q AbC-5t. 11

2 REAGENT BLANK 12

3 (Wo-flL 13 _____________

4_ .14

5 15

6 16

7 17

9 ~~19 _____

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliqjuot Vol. Standard

L EE a7



WHG-SD-WM-DP-0 45
REV 1

AMERICIUM 241 ANALYSIS - ACID DIGESTION

5". 44 g3b
Sasal lo Sa.pl. Pot ' al. Tm. sted Pr1o.ty

R 3915.-8582 BECHTOLD-1 5-25-93 1 8:245 18
Ceiman~alIon Mathod. Slandard Assull Un ai Charg. Coe A.utns

Am241 LA-503-156 % RECOVERY E13975 0
So.& &a C..tome 10
? 10-0 -- o- STD

Remanas. CalcuiaMson.. Sasulls-

EDP R201 AR001 sAEA -480MIN

STDO (41b3 RESULT g.vc-o; -/ ATTACH PRINTOUT

STD VALa.4V30 4  %REC 57- qa- 'a m l a RUSH RUSH
Analyst. - Anlys - 2 Analyst -i Analyi - Analyst -

Dala Tin, Completed Lab Untl Mgr
-3O3 -

U6000,06,

4 -'-:3 -49

-5 -:~c; c I.%0'OO I)

1ZSOV tt ia

BEST AVAILABLE COPY

450

I

..2 f,3-dp.L



WHC-SD-WM-DP-045
REV 1

AMERICIUM 241 ANALYSIS - ACID DIGESTION

37

375~

- .S792';C

BEST AVAILABLE COPY

6 >' - ciC'

.Vi 3916.-8782 BECHTOLD-1 5-25-93 8:47

Am241 LA-503-158 uCi/G Rec E13975 0
Samp4 Sz CusiOMr. IC

? IJ - i-a SH-76A
ReAon&. Cukc.jaiCnm R.suls

COUNT AS uCI/L OAEA" - 48OMIN
Ia 1%-, WN3M ATTACH PRINTOUT

.100 r A,. '5/ RUSH USH
2o'R RUSH RUSH

Ana&ysr - I AnaV ,M- Aa s-Aays-Aays.

Dale Tie Compa Led tb U." Mol
(+v --3 /

I5



WHC-SD-WM-DP-045
REVI

IS- r-r;

G E N E R A L A L P H A E N E R G Y A N A L Y S I
ev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3915-8582

File ID: SD4530.SPC

Counted on: 6/ 4/93 @ 8: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.6 4.9
1523.6 1604.6
1332.8 1465.5

4.8 4.7
1.9 2.1
0.1 0.1

Peak
Initial

346.244
298.594
253.519
146.070
127.180
103.105

center
Final

346.244
298.594
253.519
146.070
127.180
103.105

FWHM
Initial Final
24.000 30.321
20.000 13.311
20.000 8.314
20.000 7.757
12.000 2.180
12.000 0.200

PEAK RESULTS

Isotope
Ra224
Pu238
Am241

AEA
Fract.
0.0218
0.5456

0.4315
Np237 0.0008

0.0002
0.0000

Peak Centroid
Exp. Obs. Diff.
5.680 5.716 -0.036
5.499 5.492 0.007
5.480 5.492 -0.012

5.280
4.781 4.775 0.006

4.686
4.573

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0047)*Channel

Energy range (MeV): 4.089 TO 6.495
Efficiency = 0.1480 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
38718.0
38718.0
39659.0

-941.0

% Recovery
100.000
100.000
102.43u
-2.430

Analyzed by:

S

Peak
ID
1
2
3
4
5
6

Tau
Initial
12.000
10.000
10.000
10.000
6.000
6.000

Final
0.000
2.875
1.951

11.103
6.935
0.200

Peak
ID
1
2

3
4
5
6

FWHM
0.14
0.06

0.04
0.04
0.01
0.00

Count
Rate c/m

1.73
43.28

34.23
0.06
0.01
0.00

d/m
12.45

406.15

231.27
0.48
0.10
0.00

Activity
uCi/ea

0.561E-05
0.183E-03
0.140E-03
0. 104E-03
0.217E-06
0.445E-07
0. 144E-08

RW

4 52



SPECTRUM SD4530.SPC
EGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5643.71 L

6

5
1

13
13

1..1

12..
1.2.
1

I

13..
1
1

1.2..

1

....... 3..

. .. .. .. . ..

. .. . .. ... .

. .. .. .. .. . .3

2

.............3.........

...................................3 ..

....... 2 ..
. . . . . . ... .
.. .. . ... . .

................... 2 ...

............................ 2

WHC-D-WM-DP-o45
REVI

.2

.2

453



WHC-SD-WM-DP-045
REV1

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
2.
1.
0.
0.
1.
1.
3.
1.
4.
0.
9.
2.
6.

13.
7.

11.
32.
39.
72.

252.
632.
734.
118.
122.
374.
711.
759.

44.
0.
0.
3.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

SP:SD4530.SPC
0. 0. 0.
0. 0. 0.
1. 0. 0.
2. 0. 3.
0. 0. 0.
3. 1. 2.
1. 1. 1.
0. 2. 1.
1. 0. 2.
0. 0. 3.
2. 1. 0.
1. 4. 5.
5. 5. 1.
6. 1. 2.
6. 4. 4.
4. 3. 5.
7. 5. 12.
6. 7. 13.

14. 15. 11.
10. 18. 14.
27.. 19. 38.
50. 46. 65.

111. 135. 308.
303. 409. 397.

630. 674.
84 749. 643.

. 120. 96.
174. 193. 211.
541. 578. 619.
696. 753. 714.
266. 188, 131.
10. 12. 8.
0. 0. 0.
0. 1. 1.
3. 4. 3.
3. 0. 1.
0. 3. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 2. 0.
1. 0. 0.
0. 0. 0.

0.
1.
1.
0.
0.
2.
1.
2.
1.
1.
2.
1.
5.
3.
5.
7.

14.
10.
10.
38.
29.
72.

145.
414.
631.
478.
110.
245.
667.
830.
117.
2.
0.
3.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
1.
:1.
0.
0.
1-.
0.
1.
2.
2.
1.
3.
4.
5.

10.
5.
4.

14.
13.
26.
31'.
67.

178.
516.
659.
329.
115.
278.
642.
832.

91.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.

0.
0.
2.
1.
1.
0.
1.
0.
1.
2.
1.
2.
5.
6.
3.
5.
8.

11.
15.
29.
40.
72.

183.
532.
639.
211.
125.
329.

0.
2.
2.
3.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
4.
0.
0. 454



G E N E R A L

WHC-SD-WM-DP- 045
REVI

A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R3916-8782

File ID: SD6445.SPC

Counted on: 6/ 4/93 @ 9: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

5.8 5.2 347.933 347.933
61.2 58.8 301.691 301.691
596.0 588.1 255.268 255.268

Initial
16.000
20.000
20.000

FWHM

PEAK RESULTS

Peak .AEA
ID Isotope Fract.
1 0.0069
2 Pu236 0.1077
3 . 0.8854

Peak Centroid
Exp. Obs. Diff. FWHM

5.873 0.03
5.756 5.762 -0.006 0.03

5.651 0.03

DETECTOR CALIBRATION
Energy(MEV) = 5.038 + (0.0024)*Channel

Energy range (MeV): 5.038 TO 6.267
Efficiency = 0.2169 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
6591.0
6590.9
6376.7

214.2

% Recovery
100.000
99.999
96.748
3.250

Analyzed by:

455

9X~~ tyAz

Peak
ID
1
2
3

Final
11.123
12.939
13.210

Tau
Initial
8.000

10.000
10.000

Final
6.933
3.621
6.375

Count
Rate c/m

0.09
1.37
11:29

d/m
0.41
6.46

52.06

Activity
uCi/ea

0.182E-06
0.291E-05
0.235E-04



SPECTRUM SD6445.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 2151.0

WHC-SD-WM-DP-045
REVi

.3
. ...................3
. ........................................................ 3 .

................................... ..... 3
.. 3..

.2

.2

1

1

1

45G

3

2

I I



WHC-SD-WM-DP-045
REVI

ata Dump for AEA Spectrum:Raw D
1
11
21
31
41
51
61
71
81
91

101

121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331

* 341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
7.
7.

17.
93.
314.
130.
15.

3.
22.
35.

6.
0.
1.
2 .
3 .
1.
0.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
3.
0.
0.
0.

0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
1.
4.
6.
9.

23.
100.
308.
102.

11.
5.

22.
36.

7.
0.
0.
3.
1.
1.
0.
0.
0.
0.

1.
1.
0.
0.
1.
2.
0.
0.
0.

SP:SD6445.SPC
0.0.

0.
6.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2..
2.

12.
32.
102.
341.

59.
7.
2.

12.
33.

3.
0.
0.
3.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.

0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.

2.
5.
4.

10.
33.

7.
10.
25.
30.

2.
0.
1.
4.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
3.
0.
0.

0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-.2.
3.
7.
4.
7.

36.
165.
357.

38.
11

7.
29.
25.

2.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
3.
1 .
0.

0. 0.
1. 0.
1. 2.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

1. 0.
-. 0.
-. 2.
1- 2.

2. 2
9. 4.
8. 14.

38. 41.
140. 199.
305. 289.

44. 42.
6. 4.
5. 13.

25. 30.
14. 11.
3. 2.
0. 0.
0. 1 .
3. 3.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.
0. 0.
0. 0.
0. 0.
0. 1-
2. 1.
I1. 0.
0. 0.

435

0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
1.6.

10.
54.

219.
.251.

25.
4.
8.33.

11.
0.
0.
0.6.
1 .
0.
0.
0.
0.
1.1.
0.
1 .0.
0.
5.
1 .
0.
I1.

0.
0.
3.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.1.
1-
3.
3.
4.

21
58.

250.
215.21.

2.
14.24.

6.
0.1 .
0.3.
0.
1 .
0.
0.
0.
0.

0.
0.
0.0.

2.
0.
0.

0.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.1.

1.
2.24.

85.
284.
162.
20.

4.

1.
0.
0.

0.

2.
1.
1.
0.
0.
0.
0.
0.
0.1 .
0.
0.
0.
0.
5.
0.
0.



BEST AVAILABLE COPY WHC-SD-WM-DP-04S
REV I

JUP AEA# PEXJ. 3 X. 3Y 33  .4 4.i 4 4.3 4,4 L.1 1.2.3 .4

SCT/SHIFT Np ~1/iZ / //

.4a Pu /a/ ;7;7 217 a2 -7 7.7"

_jDATE Am /3< 3- l 3 74'-7 3'i

_-__-___ cm /3 3_ 3/- - 567 '571
JUP AEA ____ Pr 3 34c.2. .34Q3.4 4r n.i, 4.2 4. ___ 4 X 2 3 1 4

SCT/SHIFT Np -; /- /C? /./ / /_

Pu //- 2 7 1.--7 1.23. 23 C ,43

DATE Am .51. / 3e 1 7 77
S2.5 cm /c5 3/ J-t 36,/ 37/ 3?c 37/

JUP__AEA___pj.r .3 ... jIT 43;34 1 4.1 4l.2 14.314.4 _.____ 1 3 4_

SCWSHIFT NP 9 f.9 .. 47/V /22 2/, c_
Pu it' 2 7 ?3r 2. 23/ 3 z1 C oi33 -

DATE Am j g ?C7 3." 25c 3 ± 3 / 3 5"
_ ~- __-__cm /3'L 7/ 3eJ 17,u ;iz 9 3-21

JUP. AA ____. 3.2 . 4.. 4NS 44 .a 2 .3 4

3CTSHIFT Np /-To7 / Ill /7:/ 137 .-

PU_/_ _ -3c 9 ..2 i .47 V--l .ij9 2' -7L7
DATE Am /.3, g 'k ; c- j -'3 / 3c> '77

-- /-3 CM /& 341 3 61 3./ 7' f 7/ 3eY 3-;o 3 7/

JUP: AE K 3 1 2 .3 .4 4 . ..4,2 4.3 4.4: 12 3 14

SCT/SHIFT Np irx* /,nz lqg / z- /41/-/5-;z /lzrI I

PU //&,f 3 ~f2j$7 7 3
DATE Am !.EL '3t~ 36; , 1 3e:5 :3e 3zl 4

~~/ -5 ,' c cm /7,o $3, -;36 5 3;7r 3/9 X& 37
JU0P AEAI :$$6 E23&33 42 /T2 434 3 14

SCT/SHIFT Np '7.. S . '/S /.-- /-7 b Z /A--,

Pu , $ 2~ 33 -'9 U-/$3
DATE( Am 5 C . ?S~ ~t' 0-3 -

- cm / 3 4-1~ 3(.-5- 37/ 3,617 3 70 C, 7

rE: Np (2TNp) peak must be at ch 150 + -10 (3.2 - 4.4) or ch 80 + -10 (3.1, 1.1 - 1.4)
Pu (u9Pu) peak must be at ch 229 + -10 (3.2 - 4.4) or ch 113 + -10 (3.1, 1.1 - 1.4)
Am (2"Am) peak must be at ch 300 + -10 (3.2 - 4.4) or ch 139 + -10 (3.1, 1.1 - 1.4)
Cm (2"Cm) peak must be at ch 368 + -10 (3.2 - 4.4) or ch 160 + -10 (3.1, 1.1 - 1.4)

458

DET 0 1 2 3 4 5 6 7 8

J

JUPITER II



WHC-SD-WM-DP-045
REV1

BEST AVAILABLE CCt

ArC GEOMETRY S 5816 (83-t7l
COUNT EbON APC*1

SWr VALUE: S8530 b/A

tIME ZERO: 07/29/SO
8KG: 10

TODA Y'S DA T: 08/18/9 2
OECAY COl'Nf2: 2.552 YEAPS

NEWS) VALUE: 9827

COUNTS CNT TIME

243204
243913
244771
243758

243766
243637

243514
243765
243849
244044

C/M COINC CORI?

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311
309
309
309
308
309
309
310

CORR C/M

48938
49082
49256
49050

49052
49026
49001
49052
49069
49108

GEQM

0.4987
0. 5002
0.5020
0.4999
0.4999

0.4996
0.4994
0.4999
0.500t
0.5005

FOR 10 TRIALS AVG AVG AVG. AVG
MAX 0.5020
MIN 0.4987 48754 309 49063 0.5000

453



WHC-SD-WM-DP-045
REVI

BEST AVAILABLE COPY

APC GEOME TRY STD5816..(83-.7.
COUNTED ON APC #,2

STO VALUE:. .98530 DM
TIME ZERO:. 01/29/90

8KG: to
TODA Y'S DA TE:. 08/20/92
DECAY CORRN:. 2.557 YEARS

NEW STD VALUE: 98127

COUNTS CNT TIME C/M

242703
243638
243386
243764
244275
244108
244275
243645
243015
244057
243516
243510
243627
243690
243901
244466

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

COINC CORR

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

CORR C/M

48837
49026
48975
49052
49155
49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013

FOR 16 TRIALS AVG AVG AVG AVG
MAX 0.5013

MIN 0.4977 48735 309 49043 0.4998

4 Q

I I



WHO-SD-WM-DP-045
REV I

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
ANALYTTCAL BATCH

,62'~~ ~&O

Lab Segment Serial No.
I P- 49t

Customer 10:
.5- 7e

Analysis: Sample Prep:

Procedure/ Rev:

Technologist: Z4(1 Date:

Starting Time: 13: 4o Temperature

Ending Time: # 0 Chemist: S.

Comments:

Description Lab ID Description Lab 10

INITIAL LMCS CHECK STO 3 17 1-s..o 11 -

2 REAGENT BLANK - 12

3 vn n-o 13
41 14

6 16

7 17

8 - 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 _19

to 20

Standard Primary Book No. Second Book No. Third Sook No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

tr- A S-1 " ,ej

____ OtrI

S--rot - P - 0 ) IInstrument: IdbO LVU4Q~g



WHC-SD-WM-DP-045
REV 1

TOTAL BETA ANALYSIS - ACID DIGESTION

s-.4c 3~. 39/1-84O2

Beta Calculation by I at 06-03-1993 at 22:11:09
Det 113 2 -inch Nout Beta eff. : .324

-1/ Sample sist : 10 aL Dilation : 1

but I 1

2610-

30
16.0 : 1.18761-01 uCi/L beta

274B9
- --- -16.0 - 1.24891-01 aCiA beta

30

BEST AVAILABLE COPY

$iI Sb Samplt.Povei , Data Tims Issuao Priorsty

R 3915.-8520 BECHTOLD-1 5-25-93 8:45 18
Outenninat'on M~ttwod:S .anda d Sasull Unis Cha g , Cods Psruns

TB LA-508-101 |% RECOVERY E13975 ' 0
Satplw Sits CusO t rlO

? tx STD
Remarks. Cakcutattons. Results

S515 EV-CRB 8ttlj
STD# RESULT/.n7 -f

STD VAL/,/flV?., %REC -/2, 5 D

Analyst - I Anysl . 2 Analys Analys - 4 Analyst -

Dmi. Timu Conplsd La ne I

__ -______ (4: 45

/34

462



WHC-$D-WM-DP-045
REV 1

TOTAL BETA ANALYSIS - ACID DIGESTION

Ser'al No> Sample Point- as a. ime IssUe Priority

3916.-8720 BECHTOLD-1 1 5-25-93 8:47 18
Oelee~naion jmthod Stndero Resl .. n's crge Cod. Asruns

73B LA-508-101 jfuCi/G E13975 0
Jample Sie Cusio.r ID

? J- A SB-76A
R.irarks. Calcalatpons. Resulsl

COUNT AS uCI/L
USE 13,14,15 OR 16

Anlysl . 1 Analyst -2 * Analyst - 3 Analyst - 4 Aatysl -

M-rs .trs 1*5 S

11t. T.me Compiesio Lao Uni M9,

/-- ii 14:4# -:
544631sf, in- to-da1

Beta Calculatio by I at 06-03-1M03 at 22:18:52
Bet 113 2 -inch iout Ieta off. : .324
Sanple size: .1 aL Dilution: I

hast 8 1

38
-- -- -- - 16.0 < 2.36571-02 aCil beta

bout # 2 1(9 2,g -..

511.
- 16.0 ( 3.84361-02 uCi beta

30

BEST AVAILABLE COPY

-, 463

3 0

5~//



WHC-SD-WM-DP-045
REV I

TOTAL BETA ANALYSIS - ACID DIGESTION

-r9.vP -f 3

/0

PE1 Calculati, I t Ad
i 115 2 -iA ;.a
eample sit : .1 aL

a 0-0--193 at 14:0f:43

Diltiel I

Hount I I

: 2.26521102 C/1, beta

2. 10 Z2 s 1/b

: 2.33931402 OWiL bet&

BEST AVAILABLE COPY

464

Sou. " Sampw~leomnt' a'. T.., lsuec Prnoiy

R' 3916.-8720 BECHTOLD-1 1 5-25-93 8:47 18
Del.,manelnon Meiftcd Sisaceto Result Units Cne'g. Cod. Seruns

TRLA-58-11 uCi/G E13975 1
Sample Sal CutO. 10
100 B-76A

COUNT AS uCI/L
USE 13,14,15 OR 161 PRUSH7

Analys- Anal a. Analyse 3 Aalysi. -4 AnalyS - 5

tate Tnie Co.platnd Lab Uno Mgt

__-_-__._ p.:)e to
* Si I RIO.0-Jl

is I'

10

hunt 12

111540
---- - 16.0

/4

R- '916- :.

I



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR NO. 13

hA~tOtiCL#2 o-SOST TlME ZERO DA TE I[Hi).1588$
RADIO1 T TIME ZE DAE .. 16573
HALF IIFE: i92l DAYS OATECOUN9TED (IP! 17855.
COUNT TIME: S MNTSS DATE l1 COUNTED IH~ 1766
BACKGRQUND; GTS/MIN...
BACKGROUND, $2 CrsaMin HD2-09/25/44

:.SCALIATED T: RA JONES

STANDAR SIZE DA TE TIME COUNTS 6' COUNTS @ COUNTS @ COUNTS 0

AVERAGE. 5' -

0 DEG. 90 DEG. IWODEG. 2700EG.ID

100840A2

100B4081

100840C1

32640A4

32B4083

3284CC4

32B40AS

32B4086

32640C5

STAN0AR
ID

100840A2

10004081

100B40CI

AVERAGE.

STANDARD
ID

32640A4

3284003

32540C4

AVERAGE.

STANDARD
ID

32B40A6

3284086

32840C5

01/26/93

01/26/93

01/26/93

01/26/93

02/26/93

01/26/93

01/26/93

01/26/93

01/26/93

78863

162494

231970

60587

119060

166975

60175

119091

177402

78776

161690

232056

61020

118314

166802

60827

118775

1763S7

DECAY
CORR

1.48

1.48

1.48

0.0053

DECAY
CORR

1.89

1.89

1.89

0.0201

DECAY
CORR

1.89

1.89

1.89

0.0069

79180

162024

231737

61283

118335

166850

60130

119506

175892

79256

162588

230508

61422

118367

167756

60192

118776

175740

EFFICIENC

0.3466

0.3474

0.3423

ON 01/26/93

EFFICIENCY

0.3277

0.3319

0.3124

ON 01/26/93

EFFICIENC

0.32,

0.3319

0.3305

ON 01/26/93

---

465

DECAY CORR
CPM

23315

47876

68369

1.55 %A

DECAY C RR
CPM

23099

44844

63233

6.21 %

DECAY C RR

22816

46040

66735

2.11 %A

STD AVE
VALUE CPM

67290 15792

137800 32428

199700 46302

0.3454 +/- @95

STD AVE
VALUE CPM

70480 12204

135100 23692

202400 33407

0.3240 +/.@95

STD AVE
VALUE CPM

70160 12054

135700 23795

201900 35258

0.3292 +/- @96

SIZE

1"

1"

1-

2-

2-

2-

NEW EFFS FOA OET 13 CO-60 1*. 0.3464. 2 n 0.3240
ON 01126/93 5' 0.3292

C?

6c



WHC-SD-WM-DP-045
REV I

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 16
2",5" STU

RADIONUCLIDE: Co-60 1" STD
HALF LIFE: 1925
COUNT TIME: 5
CPM BKG:
CPM 1" BKG:

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):
TIME ZERO DATE (HD):
DATE COUNTED (HD):
DATE COUNTED 1" (HD)

20
20 CALIBRATED BY: RA JONES

15883
16573
16816
16816

HD 0 - 09/25/44

TIME COUNTS @
0 DEG.

106500

218090

308671

85189

163311

230945

71725

141426

205714

SIZE DATESTANDARD
ID

100B40A2

100B4081

100B40C1

32B40A4

32B4083

32B40C4

32B40A5

32B40B6

32B40C5

10/10/90

10/10/90

10/10/90

10/10/90

10/10/90

10/10/90

10/10/90

10/10/90

10/10/90

COUNTS @
90 DEG.

106036

216409

309542

84424

161982

229906

71447

143443

206499

COUNTS @
180 DEG.

106765

216901

308481

84670

162122

*229613

71713

139342

207564

COUNTS @
270 DEG.

105566

216679

307779

84952

162152

228514

71195

143925

206386

46G

/1 1 '2-

I I



STANDARD SIZE STD
ID VALUE

100B40A2 1" 67290

10034081 1" 137800

100B40C1 1" 199700

AVERAGE,

STANDARD
ID

32240A4

3284083

32840C4

AVERAGE,

STANDARD
ID

32840A5

32B40B6

32B40C5

AVERAGE,

1"-

2"

2"

2" -

5"

5"

5"

S. -

WHC-SD-WM-DP-045
REV1

AVE
CP

21223

43384

61704

0.3417 +/- @95%

STD AVE
VALUE CPM

70480 16942

135100 32458

202400 45929

0.3300 +/- @95%

STD
VALUE

70160

135700

201900

0.2879

AVE
CPM

14284

28387

41288

+/- @95%

DECAY DECAY CORR
CORR

1.09

1.09

1.09

0.0076

DECAY
CORR

1.40

1.40

1.40

0.0212

DECAY
CORR

1.40

1.40

1.40

0.0082

CPM

23164

47351

67346

2.22 %

DECAY CORR
CP

23706

45418

64267

6.43 %

DECAY CORR
CP

'19987

39721

57773

2.86 %

NEW EFFS FOR DET 16 Co-60 1" - 0.3417 2" . 0.3300

5" - 0.2879
------ -------------------------------------------------------------

467

EFFICIENCY

0.3442

0.3436

0.3372

ON 10/10/90

EFFICIENCY

0.3364

0.3362

0.3175

ON 10/10/90

EFFICIENCY

0.2849

0.2927

0.2861

ON 10/10/90



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-0
45ANALYTICAL BATCH REV 1

La -ecua anal No. C;Km
A a iNr.
Analysis: 

Sr~ePe1

I
A.*OO~"fl I 0iP~7i

I I

Instrument: U3 &r/ Procedure/ Rev:

Technologist late:

Starting TimeC Temperature

Ending Time: Chemist

Comments:

Description Lab 10 Description Lab 10

1 INITIAL LMCS CHECK STO - -

2 REAGENT BLANK 12

:3 (13
4 14

I______ 15 __________ ____

6 16

7_17
8 17

91

t o 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

\Y- -( ______________ I_____________ 
__________A___



WHC-SD-WM-DP-045
REV 1

STRONTIUM 90 ANALYSIS - ACID DIGESTION

--- -- - r 7 1 5 -Ly - 4 T 5 .Q L

Sr Calclation by DS on 0"4-1993 at 19:17:51
Det 112 2 -itch sout St eff : .418 T eff : .466
Suple size: I &L Dilution : I etod : I

lout I I Decay time : 5.42 Its

9251

10
9.0 : 9.28271-01 Cl/L stroatim

BEST AVAILABLE COPY

469

Seisi No Sample Point DOte Time lfluao Pumonly

R 3915.-8586 BECHTOLD-1 5-25-93 8:45 18
Oelermenaan Metho4. StenOSrd Result units Charg. Coda Reruns

Sr90 LA-220-101 % RECOVERY E13975 0
Senple Sq. - Customer 30

? STD
Remarks. Calcuialons- Resu ts

GS GEa PLE
LfrCS IDn m L

s. ANty - 3 Alys .4 a

iss rs

Tfle Compled L U

-5148sOst iA-IO-ej

5

95/ -7



WHC-SD-WM-DP.O4
REV I

STRONTIUM 90 ANALYSIS - ACID DIGESTION

Ser.e tdo Sample Pont Oste Time asuec Pronjy

R 3916.-878 BECHTOLD-1 5-25-93 8:47 18
Oetermtallon UelhodSttnOard Result Ijois Charge Cod. Rertina

SrSO LA-220-101 uCi/G Rec E13975 0
Sample Sie A Cu001 10

?, e-lJ\ $ 1 ISB-76A
Samartis. CaleuIlnons. Results

5.O)[o 24 :7~ft, QS I&6
7 S.Itn9q

S.0455
AA-IysI Analyst - 3 Analyst 4 Analys - 5

W M'S HS H'S is

t Ti. Completed U

jV.X 6v-ix / g730 Si 2s/"Jesf -s 9; 7

---- r 1 %a- , N.O alOe

Sr Calculation by ON on 06-04-1993 at 19:18:46
bet 12 2 -inch bout Sr off : .418 Y eff : .461
Suple size : .5 &L Dilation : I ethod : I

ount # I Decay tie : 5.67 bra

148749
- - - - 9.0 : 3.00472.01 OlL strotim

10 -%55

BEST AVAILABLE COPY

470

I-lF 1 7



WHC-SD.WM.DP-
045REVI

03/18/89 Det 12 Sr/Y-90 ratios

1" SrY-90 EFF

0.5162

2" SrY-90 EFF

0. 4476

Esr = .4912/.5162 =--

Ey = .5412/.5162 =

Esr = . 4233/. 4476 =

Ey = .4719/.4476 =

05/11/92

0.9516 ,

1" Sr-90 EFF

0.4912

2" Sr-90 EFF

0. 4233

1"

1. 0484 , I "

0. 9457 , 2"

1 " Y-90 EFF

0.5412

2" Y-90 EFF

0.4719

RATIOS GENERATED USING
PROCEDURE LQ-508-005.

DATA IN LAD NOTEBOOK
RHO-QfA-NB-47, VOL 5:
PAGES 32-36.

1. 0543 ,2"

Det 12 CALCULATED Sr AND Y-90 EFFs

1" SrY-90 EFF

0. 5247

2" SrY-90 EFF

0. 442

1" Sr-90 EFF

0. 4993

2" Sr-90 EFF

0. 4180

1" Y-90 EFF

0. 5501

2" Y-90 EFF

0. 4660

4 7.1



WESTINGHOUSE HANFORD COMPANY C

222-S LABORATORY WHC-SD-WM-DP-045
ANALYTICAL BATCH REV 1

Lab Segment Serial No. Customer 10:
Pt 31-C 3- 74

Analys Sample Prep:

Instrument: U s Procedure/ Rev-. L4 -t -4-

Technologist: S as f*.A o Date:

Starting Time: Temperature C.

Ending Time: / 3: 40 Chemist: 4 it

Comments:

Description Lab I0 Description Lab 10

INTTIAL LMCS CHECK STU 91 r-ft3 11
2 REAGENT BLANK 12

Sst.3. j tl--273o 13

4 14
41 14

8 17

9 
__ _ _ _ _ 19 

_ _ _ _

10 2__

Standard Primary Book No. Second Book No. Third Book No. and Fnal Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A... 'S ______~ ___ir

__________________________________________ k

0000 ii 0

I



WHC-SD-WM-DP-045
REVI

GAMMA ENERGY ANALYSIS - ACID DIGESTION

f/4

BEST AVAILABLE COPY

473

Suuial No. Sample Point " Oat. Time Issued Puetrty

R 3916.-853 BECHTOLD-1\ 5-25-93 8:45 18
Oeeemiotiaon Meitnod,Siandsrd Rasuit Units Charge Od. Attune

GEA LA-548-121 % RECOVERY E13975 0
Samwple S's Cueto.et 10

? STD

R901 STD VAL /szL&

RESULT/ % REC/,7.d/- '
R905 STD VAL /.J'
RESULTMI % REC4,,.gg

Aaleiyst . Anayst-2, Alys Analyst -4 Analys - 5

MWS !u Ms W.s

Date Ti.. Compede La Unit Mg

(-3-,) 12:4. M
SA.U00 A-tO-Mt

Surtut No Saipte ipat * Date . l ime isaled Prtonty

R 3916.-8730 BECHTOLD-1 5-25-93 6:47 18
Oetennanetioa, Meifo4,Stended Aatjit Units Charge Cod. Aetuns

GEA LA-548-121 uCi/G Rec E13975 0
Sample Ste Customei tO

? /o7 . SB-76A
Aematbi. CalCiulsiOflt. Resuae it
COUNT AS uCI/L As /420CI adl/- si 2. yt
LASER PRINTOUT .r " /.cf 7SIXf.'

O v 7, 1C , /--o' / - i.S7X t g

.3.7

Analyst - Analyst 2 Analyst . 3 AntysI .4 Analys - 5

ae.e ople Lab Unit .

f324I



WHO-SD-WM-DP-0 45
REV1

* * * * * * * * * * * * * * * * * * * * * * * ** * * ** * * ** * **

*

G A M M A S P E C T R U M A N A L Y S I S *

* * * * * * * * * * * * * * * * * ** * * * * * **** * * * * * ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

03-JUN-9314:36:39

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
,NALYZED BY:

;attA

ANI:

SAMPLE DESCRIPTION: R3915-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: .O00OE+OO EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 3-JUN-93 AT 13:46:11

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3017. SECONDS
DEAD TIME: 0.56 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-AUG-92
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92

SIGNATURE ABOVE REPRESENTS CHEMICAL TEWOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 'In/ TO el/l

474

*

A N A L Y S I S



03-JUN-9314:36:39
WHC-SD-WM-DP-045

P E A K A N A L Y S I S REVI

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

IC 1127.18 563.80 1.43

2C 1139.34 569.89 1.43

3 1210.06 605.24 1.50

4
5C
6C
7C
8C
9
10
11
12
12B

1323.94
1592.28
1604.53
2336.26
2346.94
2665.45
2731.07
2801.61
2922.06

662.18
796.36
802.49

1168.44
1173.78
1333.10
1365.93
1401.22
1461.48
1460.83

1.50
1.55
1.55
1.76
1.76
1.96
1.93
1.88
1.81

853.

835.

871.

603.
469.
492.
299.
285.

81.
37.
44.
36.

1139. 9.8 CS-134,
EU-152

2137. 7.5 CS-134,
BI-207

13893. 1.8 CS-134,
SB-125

19835. 1.4 CS-137
10222. 2.2 CS-134

984. 5.7 CS-134
189. 13.3 CS-134

12041. 1.9 CO-60
11036. 1.9 CO-60

299. 13.1 CS-134
160. 20.1 BI-214
313. 12.6 K-40

344. 10.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS

4 75



03-JUN-9314:36:39

,AMPLE: R3915-8530
DATA COLLECTED ON 3-JUN-93 AT 13:46:11
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE

WHC-SD-WM-DP-045
REVI

THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.87E-01
LLD<6.26E-02
LLD<7.47E-02
LLD<1.90E-01
LLD<3.64E-01
LLD<4.82E-01

1.09E+01

LLD<3.91E-01
8.OOE+00

+-2.26E-01

+-1 .92E-01

AM-241
AM-243
BA- 133
BA- 140
BI-212
CEPR144
CO-60

CR-51
CS-134

CS- 137
EU-152
EU-154
EU-154H
EU-155
7E-59
.- 131

K-40
LA-140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
'R-95

TOTAL

LLD<l.87E-01
LLD<6.26E-02
LLD<7.47E-02
LLD<1.90E-01
LLD<3.64E-01
LLD<4.82E-01

1.09E+01

LLD<3.91E-01
8.00E+0O

+-2.26E-01

+-1.92E-01

1.36E+01 +-2.32E-01
LLD<1.20E-01
LLD<9.23E-02
LLD<8.15E-02
LLD<1.23E-01
LLD<1.17E-01
LLD<5.80E-02
LLD<6.08E-01
LLD<2.49E-02
LLD<5.35E-02
LLD<2.89E-02
LLD<4.33E-02
LLD<5.06E-02
LLD<2.52E-01
LLD<8.80E-02
LLD<4.07E+02
LLD<1.45E+04
LLD<9.63E-01
LLD<9.50E-01
LLD<5.51E-02
LLD<5.79E-02.
LLD<8.31E-01
LLD<1.71E-01
LLD<1.71E-01
LLD<6.45E-02
LLD<7.64E-02
LLD<5.43E-02
LLD<2.38E+00
LLD<6.09E-02
LLD<5.75E-02
LLD<1.94E-02
LLD<1.29E-01
LLD<8.79E-02

3.25E+01 +-3.76E-01

NUCLIDE

0.60
0.54

0.51
0.54
0.531.36E+01 +-2.32E-01

LLD<1.20E-01
LLD<9.23E-02
LLD<8.15E-02
LLD<1.23E-01
LLD<1.17E-01
LLD<5.80E-02
LLD<6.08E-01
LLD<2.49E-02
LLD<5.35E-02
LLD<2.89E-02
LLD<4.33E-02
LLD<5.06E-02
LLD<2.52E-01
LLD<8.80E-02
LLD<4.07E+02
LLD<1.45E+04
LLD<9.63E-01
LLD<9.50E-01
LLD<5.51E-02
LLD<5.79E-02
LLD<8.31E-01
LLD<1.71E-01
LLD<1.71E-01
LLD<6.45E-02
LLD<7.64E-02
LLD<5.43E-02
LLD<2.38E+00
LLD<6.09E-02
LLD<5.75E-02
LLD<1.94E-02
LLD<1.29E-01
LLD<8.79E-02

3.25E+01 +-3.76E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55

756.73
476



STANDARD DEVIATION = 0.03

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.36E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.25E+01 (+-3.76E-01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.18
1139.34
1604.53
2336.26
2731.07
2801.61

563.80
569.89
802.49

1168.44
1365.93
1401.22

1139.
2137.
984.
189.
299.
160.

9.8
7.5
5.7

13.3
13.1
20.1

GAMMAS/SEC

2.19E+01
4.13E+01
2.45E+01
6.29E+00
1.11E+01
6.05E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.06 1461.48 313.

ERROR GAMMAS/SEC

12.6 1.22E+01

WHC-SD-WM-DP.0 45
REV 1

4 77.



* * * * * * * * * * * ** * ** * * * ** * * ** * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S
*

*

*

* ** * * * * * * * * * * * * * * * * * * * ** ** * ** ** * * ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

03-JUN-9315:33:36

A N A L Y S I S

WHC-SD-WM-DP-045
REVI

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY: Gow

SAMPLE DESCRIPTION: R3916-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 3-JUN-93 AT 14:43:19

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3008. SECONDS
DEAD TIME: 0.27 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-AUG-92
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92

478
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03-JUN-9315:33:36

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1 119.24 59.97 1.02

2 173.41 87.04 1.43

3 211.14 105.90 1.19

4 246.42 123.53 1.31

5 1323.98 662.20 1.52
6 1747.01 873.73 2.20

7 2346.94 1173.78 1.52
8 2549.29 1275.00 2.04

9
0
08

2665.45 1333.11
2922.11 1461.50

1460.83

1.96
2.00

354.

438.

365.

429.

120.
65.

26.
23.

21.
11.

JC-SD-WM-DP-0 4 5
REVI

NUCLIDES

721. 10.1 AM-241,U-237,
EU-155,
NP-239

230. 28.3 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

175. 32.8 EU-155,
EU-155B,
NP-239

451. 15.7 CO-57,
EU-154A

11492. 1.8 CS-137
41. 66.1 EU-154E,

RH-106
437. 10.0 CO-60
88. 27.0 EU-154,

EU-154H,
NA-22

384. 10.7 CO-60
327. 11.3 K-40

344. 10.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

479
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03-JUN-9315:33:36

jAMPLE: R3916-8730
DATA COLLECTED ON
DECAYED TO

WHC-SD-WM-DP-045
REV I

3-JUN-93 AT 14:43:19
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA-133
BA-140
BI-212
CEPR144
CO-60

CR-51
CS-134
CS-137
EU-152
EU-154
EU-154H
EU-155

'E-59
,-131
K-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU- 103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
R-95

+-1.23E+00

+-4.07E-01

+-1.63E+00

+-6.43E-01
+-6.14E-01

+-2.29E-01

+-1.48E+00

1.20E+01
LLD<3.55E-01
LLD<3.94E-01
LLD<7.90E-01
LLD<1.97E+00
LLD<2.40E+00

3.80E+00

LLD<1.91E+00
LLD<2.1OE-01

7.87E+01
LLD<7.39E-01
LLD<4.73E-01

2.38E+00
1.87E+00

LLD<3.70E-01
LLD<2.96E-01
LLD<5.76E+00
LLD<1.76E-01
LLD<1.83E-01

8.45E-01
LLD<1.43E-01
LLD<1.86E-01

5.21E+00
LLD<4.42E-01
LLD<2.09E+03
LLD<7.31E+04
LLD<4.97E+00
LLD<4.97E+00
LLD<2.65E-01
LLD<2.78E-01
LLD<3.78E+00
LLD<9.22E-01
LLD<9.22E-01
LLD<3.24E-01
LLD<3.64E-01
LLD<2.91E-01
LLD<1.63E+01
LLD<2.35E-01
LLD<2.98E-01
LLD<1.28E-01
LLD<4.75E-01
LLD<3.04E-01

+-1.23E+00

+-4.07E-01

+-1.63E+00

+-6.43E-01
+-6. 14E-O1

+-2.29E-01

+-1 .48E+0O

T 5 05E+02 +- .71E+00 480

NUCLIDE

0.43

0.61
0.54

0.55

0.20
0.59
0.50

0.45

0.54

1.20E+01
LLD<3.55E-01
LLD<3.94E-01
LLD<7.90E-01
LLD<1.97E+00
LLD<2.40E+00

3.80E+00

LLD<1.91E+00
LLD<2.10E-01

7.87E+01
LLD<7.39E-01
LLD<4.73E-01

2.38E+00
1.87E+00

LLD<3.70E-01
LL<2.96E-O1
LLD<5.76E+00
LLD<1.76E-01
LLD<1.83E-01

8.45E-01
LLD<1.43E-01
LLD<1.86E-01

5.21E+00
LLD<4.42E-01
LLD<2.09E+03
LLD<7.31E+04
LLD<4.97E+00
LLD<4.97E+00
LLD<2.65E-01
LLD<2.78E-01
LLD<3.78E+00
LLD<9.22E-01
LLD<9.22E-01
LLD<3.24E-01
LLD<3.64E-01
LLD<2.91E-01
LLD<1.63E+01
LLD<2.35E-01
LLD<2.98E-01
LLD<1.28E-01
LLD<4.75E-01
LLD<3.04E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

1.05E+02 +-2.71E+00TOTAL

I I



STANDARD DEVIATION = 0.12

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.90E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.02E+02 (+-2.64E+00) UC/LI
% TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

246.42 123.53
1747.01 873.73

GAMMAS/SEC

451. 15.7 3.62E+00
41. 66.1 1.1OE+OO

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.11 1461.50:. 327.

ERROR GAMMAS/SEC

11.3 1.27E+01

WHC-SD-WM-DP-045
REV I

48 1



EF F
MCA- dNIT- NUMBER (2)?
ADC UNIT NUMBER (10)

/f- /MW

DATE SPECTRUM COLLECTED: 24-AUG-92
TINE :STARTEDI 15:03

.. IMTRY DESCR4 4.LIO
CTIVITY UNITS ( iCi)

CROSSOVER ENERGY: 165.853
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

OPTION! 142
22CC LICI
Do YOU WANT TO ENTER ANY EFFICIENCY POINIS MANUALL
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS: 12
ArCIVTY IN MICROCURIES [YES/NJO BEST AVA

Y

i

ILABLE COPY
PEAK 1

ENERGY? 59.536
ACTIVITY: 3.607000E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: [158000
DECAY 1TIME ( 0.000000E-01 MIMS.): 1'FEU-92
TIME OF SOURCE CALIbRATION: 12:00
DECAY 1IME: 2. 9 5 3 8 30E105 MIMS

EFFICIENCY = 1.495966E-02 (I- 1.457409E-0i)

PEAK 2
ENERGY: 88.031
ACTIVITY: 2.065000El02
ACTIVITY ONE SIGMA: 0.00000EO-01
HALF-LIFE: U462.6
DECAY TIME ( 2 953830E105 MIMS.):

EIC IEN'CY = 3.328336E-02 (f- 3.40400E-04)

PEAK 3
ENERGY: 122.061
ACTIVITY: 1 .O000E402
ACTIVITY ONE SIGMA: 0.00
HALF-LIFE: ['271.8
DECAY tINE ( 2.953830E+05

EFFICIENCY = 3.992001E-02 (f- 4.

0000E-01

MI NS .)
3464/2E-04)

FEAK 4
ENERGY: 165.13
ACTIVITY: 2.2810t0E02
ACTIVITY ONE SIGMA: 0.00000OE-01
HALF-LIFE: D137,66
DECAY TIME ( 2.953830Ef00 MIMS.);

EFFICIENCY = 3.869202E-02 (f- 5.2405QUE-0i)

SYSIEi EFFICIENCY COEFFICIENTSP PART I

LOG(EFF) = -4.252798E401 + 1.616063EI014LOG(E) - 1.659189E+00*LOG(E)"2

PEAK

48 2

WHC-SD-WM-DP- 04 5
REVI

(NO)
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HALF-LIf L[ 46,612
DECAY TIME ( 2.,9538

EFFICIENCY = 2.862727E--02

P E A K 6

30E+05 MINS.)
(+- 1.054006E-03)

WHC-SD-WM-DP-045
ENERGY: 391.668 REV
ACTIVITY: 7.301000E+02
ACTIVITY ONE 311MM: 0.000000E-01
HALF-LIFE : [115.09
DECAY TIME f 2 .953830E405 MINS.:

EFFICIENCY = 2,205499E--02 (+- 2.154050E-04)

PEAK
ENERGY: 513.990
ACTIVITY: 1.252100E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D64.84
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.812006E-02 (+- 2.663545E-04)

PEAK 8
ENERGY: 661.650
ACTIVITY: 8.032000Ef02
ACTIVI tY ONE SIGMA: 0.000000E-01
HALF-LIFE? D11020
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.560118E-02 (+- 8.495761E-05)

P EA K ,
ENERGY.'
ACTIV IT
ACTIVIT
HALF-LI
DECAY T

EFFICIENCY = 1

Y :

Y 0
FE:
IME
.21

PEAK 10

898.021
2.014000E+03

NE SIGMA: O.OOOOOOE-01
D106.61

C 2,953830E+05 MINS.):
05BRE-02 U- 9.562018E-05)

BEST AVAILABLE COPY
ENERGY: 1173.240
ACTIVITY: 1.092600E+03
ACTIVITY ONE SIGMA! 0.00000E-01
HALF-LIFE: .1925.3
DECAY TIME ( 2.9t3830E+05 MING.):

EFFICIENCY 1.001542E-02 (+- 5.929491E-0Z)

PEAK 11
ENERGY: 1332.500
ACTIVITY: 1.093200E+03
ACIIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: 01925.3
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 9.134423E-03 (+- 5.595209E-05)

PEAK 1Z
ENERGY: 1836.130
ACTI')ITY: 2.135300E+03
ACTIVITY ONE SIGMA: 0.0
HALF-LIFE: D106.61
DECAY TIME ( 2.?53830E+05

EFFICIENCY = 7.415293E-03 (+- 6

00000E-01

MINS.):
.714016E- C)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LJGFF)F F 7.8g8321E01 - 5.214094E+01tLDG(E) + 1.252259E+01tLPG(E)-2
--- 1.40itaG(E)3+5.364E0 LD

1
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EFF
MCAdNIT- NUMBER (2):
ABC UNIT NUMBER (1.0)!

DATE SPECTRUM COLLECTED: 24-AUG-92
TIME :STARTED: 1503

IMETRY DESCRf '14."' LI
ACTIVITY UNITS uCi) :
CROSSOVER ENERGY: 165.853
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

iPTjON: 142
22CC LIU
;:O YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALL
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS: 12
ACFIVITY IN MICROCURIES EYES/NO:

Y

PE A K 1
ENERGY: 59.536
ACTIVITY: 3.68700E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: i158000
DECAY TIME ( 0.OOOOOOE-01 MIHS.): 1-FEb-92
TIME OF SOURCE CALIBRATION: 12:00
DECAY IIME: 2. 9 5 3 830E105 MI MS

EFFICIENCY = 1.495966E-02 (f- 1.457409E-01)

PE ENERGY 88.035 - BEST AVAILABLE COPY
ACTIVITY: 2.065000EU02
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: D462.6
DECAY TIME ( 2.95830E+05 HINS.):

EFFICIENCY = 3.328336E-02 (I- 3.40400bE-04)

PEAK 3
ENERGY:
ACTIVITY
ACTIVITY
HALF-LIF
DECAY TI

EFFICIENCY = 3.

122.061
1 .811000E02

ONE SIGMA: 0.000000E-01
E: D271,13
HE ( 2.953030E105 MINS.):
992001E-02 (I- 4.346472E-04)

PEAK 4
ENERGY! 165.053
ACTIVITY* 2.284000EF02
ACLTIVITY ONE SIGMA 0.000000E-II
HALF-LIFE: ['137.66
DECAY TIME ( 2.953830EO5 M1NS,):

EFFICIENCY = 3.869252E-02 (f- 1.240505E-01)

SYSTEM EFFICIENCY COEFFICIENTS, PART I

LOG(EFF) = -4.252798Et01 f 1.616063Ef01*LOG(E) - 1.659189E+00*LOG(E)-2

PEAK 5
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Ll V46.612
ME ( 2.953830E+05 MINS.)?
862727E--02 (4- 1.054006E-03)

PEAK WHC-SD
ENERGY: 391.668 R
ACTIVITY: 7.301000E+02
ACTIVITY ONE SIBMA: 0.0000E-01
HALF--LIFE: [115.09
DECAY TIME i 2.953830E+05 MINS.):

EFFICIENCY = 2.205499E-02 (+- 2.154050E-01)

PEAK 7
ENERGY: 513.990
ACTIVITY? 1.252100E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF--LIFE: D64.84
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.012006E-02 (+- 2.663545E-01)

PEAK 8 BEST AVAILABLE COPY
ENERGY: 661.650
ACTIVITY: 8,032000E+02
ACTIVIrf Y ONE SIGMA: 0.000000E-01
HALF-LIFE: [11020
DECAY TIME ( 2,953830E+05 MINS,):

EFFICIENCY = 1.560478E-02 (+- 8.495761E-05)

PEAK 9
ENERGY! 892.021
ACTIVITY: 2.014000E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: ['106.61
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.210088E-02 U- 9.562018E-05)

PEAK 10
ENERGY: 1173.240
ACTIVITY: 1.092600E+03
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: [1925.3
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.001542E-02 (-- 5.929491E-00)

PEAK 11
ENERGY? 1332.500
ACTIVITY: 1.093200E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: V1925.3
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 9.134423E-03 (+- 5.595209E-05)

PEAK 12
ENERGY: 1836.130
ACTIVITY: 2.135300E+03
ACTIVITY ONE SIGMA: 0-OOOOOOE-01
HALF-LIFE: [106.61
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 7.415293E-03 (+- 6,714016E-05) 485

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG(EFF) = 7,8Pg321E+01 - 5.214094E+01*LOG(E) + 1.252259E+OtLDfG(E)V2
--.. 34n0^1 -ant G(E):z3+53 56648E-02tLOGCEr 1

EFFICIEN

HALF-Lit
DECAY T1
CY " 2.

-WM-DP-045
lEVI

6



WHC-SD-WM-DP-0
4 5

REVi

UNDIGESTED SAMPLE ANALYSES
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WHC-SD-WM-DP-045
REVi

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
ANALYTICAL BATCH

Lab Seamenc Serial No. Customer 10:

A21yis ;Ar
Analysis.' Sample Prop:

UA /N V

Instrument: o Procedure/ Rev-kA r<:
Technologist: H ae

Starting Time: o Temperature _ C

Ending Time: t4 r)Chemist:

Comments:

Description Lab 10 -_escripion Lab 10

I INITIAL LMCS CHECK STh Eesc3--i00 L I

2 REAGENT BLANK 12
3, 5A' 3-8700

5 15

6 163

7 17

a18

10 120

Standard Primary Book No. Second Book No. Third Book No. and Fnal Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

c ~ ~~~~ ~ ~ ~ ~ r&- n93 a -P I' (Cz

*j.

1 __

Zr

-I 87nl Gi'

7



I*t-bNWM.DP-4 5
FEVI

ANALYTICAL BATCH SUMMARY SHEET

METIICO: DATE START:

PREPARED D A-TE COMPLUE.e
-- Ci

UNITS:, -. - _/_
SPL NAME SPL 10 ANALYTR RESULT 11 ESULT AVERAGE FIPD% %REC -Euf l

T3 -1

5AM i 99 4i+M'a 0 -/

- -%-a

NAnIATIVE: NO SPECIAL PROBLEM ETHOD VARIATIONS IN.THIS BATCH
UST SPECIFIC PROBLEASNARATIONS FOR THIS BATCIt
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WHC-SD-WM-DP-.4
REV i

ACID DIGESTION ANALYSIS

ACD DGST LA-605-159 % RECOVERY E13975 0
s.,, .a. C....v.iD

Ra.ba.. Cac....O... R..M.

LMCS CHECK SAMPL
LMCS IDt o±J 1ixuo-/3 £i.h'?-f

0... Ti'. Can.6.. -a U.,, - - -'
7. -c ~ 'A - ... , f

saw 
ft p

S.,s.. l'@ S..O'. P.o DM5 Ta.. l..... P,.c.,.y
R 3943.-8700 BECTOLD-1 5-26-93 13: 42 18
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VOLME ON-

C~flPLI~f~k~jnaa1a 05 4

T.,t~ C do

BEST AVAILABLE COPY

5-26-93 13:3. 2nR 3942.-8500 BECHTOLD-1

I I



WESTINGHOUSE HANFORD COMPANY 6a s~k 9 Tj
222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV 1
Lab Segment Serial No Customer ID:

A -- 39 ' 3  5 -R7-4
Analysis: Sample Prep:

Instrument:N Procedure/ Rev: -%

Technologist: i mDate;

Starting Time: o uTemperature e5

Ending Time: OChemist:

Comments.

Description Lab ID Description Lab ID

1 3 - 11

2 . - 12

3 13

41 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Icec TS-co- SVr 72
i-! 3a r 't'/f4 3

A-800-881 (03192)



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-04 5
REV I

METHOD: -DATE START:

PREPAED DYDATE COMPLETE:

UNITS: _/_/ p
SPL NAME SPL ID ANALYT RESULT'II RESULT 12 AVERAGE fPD% %REC DET UM % CT ER

al, Act5A

NARRfATIVE: =NO SPECIAL PROBLEMSRMETHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMS/VARATIONS FOR THIS BATCH:
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WHC-SD-WM-DP-045
REV I

ACID DIGESTION ANALYSIS

BEST AVAILABLE COPY
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$.,IS pi PoM. * cus l.a. lass4. I P.on

R 4034.-8500 BECHTOLD-1 6- 9-93 10:12 26
Dsennsm M.LflS*aMc. RflMII UflI CO.*g. Cod. &wrn.

ACD DGST LA-505-159 Z RECOVERY KP3GA 0
Seenpl s. C&a :

?OS.OiiPa. OmC I TD
Alal. . CAICM-4O. &SuIS

LMCS CHECK I MPLE
LMCS ID i0

218429 A5,0'I

I'EN'B

.Tm. CopW@ US UoIH Mg. /

g- 0-al-3 jqoo

s fee.Tn ad Pr...Sy

R 3943.-8700 BECHT0LD-1 15-26-93 113:42 18
s...nea.u.. M..,4.A.bds, Rn..t tn.. Cnug. C.d. As..n.

ACD DGST ILA-505-159 G/L E13975 0
Sam, ,.e C..,eo.a to

?05/24 .- d c t SB-6A
emt. .Cat..n..I.

JAR ID#
GRAMS SAMPLE q. .

yAn.:y. * Aaays -4 Anys.

To.. -an emea . s um' m', 4-i-4.3

Qb 'A.'ases "00 I



WHC-SD-WM-DP-045
REVI

ACID DIGESTION ANALYSES
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-04 5
ANALYTICAL BATCH REV 1

Lab Segment Serial No. Customer ID:
Z37o/-o3,?I 35r2 -31 A 32'1-I? £r'c/ft/) 4 03-7f-t) .A5wC34 -f s&s-XA /cy-/J
Analysis: Sample Prep:
ICP /l '\ Zc/EZs(

Instrument: W839939 Procedure/ Rev: LA-505-151/D-0

Technologist: B. J. GOECKE " Date: 6-2 -2,?
Starting Time: Temperature N/A

Ending Time: Chemist: B. WELS/M. ROBERTS

Comments:

Description Lab ID Description Lab ID

2 1 2 - - - -- 12

3 &Ec#.i-f S-?f-) KM-&7Jt 13

4 t-otA -( 5 - >64 XJ$' -1? 14

5 1/0/-d,, .p-- / - ro 15
6 /0/- 17I /o/t/ -/'- el2yA.- S710 16

7 /C/-1dt' / / -- 53 2 /?S-Tf 17

8 Agt - .. -- 1

9 IACS C6CC& n- - - - 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ICPSST1 //,Oc N;Ar
ICPSST2 g ___c_

ICPSST3 dd t

-+9-4-

A-6000-881 (03/92)



WHO-SD-WM-DP-0 45
REVI

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

SeI 42 N.a EmpiT poLDi

R 3942.-8550 BECNTOLD-1

ICP

Nst ST l

Zn% $oz.-?c

P-ntA sc/
OaI. Ton. s1. d Pc.

5-26-93 13:31 24

R.I.1, u,"l. . c..'. c u.
% RECOVERY E13975

co '~sf QtAtfEstA ST
-A Sa j-/ 1

Digeqtedi STD Cei M.3KS -
h AJ; 1076.hn .l')rmwin-

" 1 -'6 t.cl -4O 99.q b o.M
,so.- 94.O-nt

Ats. 'MvIO IS 014019
Pnays -in tfs 0

Mrs NS

4.0 440C 0

3_ -3 -- - 63,

C 99ti . titg/ne-qa.9s, P4 9 iI/nw,,rtne9Ve.t2%
A I qI .oz.e S; 'J234/we 9z?.&4''T .Sro /j0ojg. go. oc.
P 1Oo2.3 . I, 6 i to ,sa.. 122,.O cot 001 ,, , l. , 6

S ie.f2% . 4/a3A-- st.6V 144/-. z7.
T; /oz. iOcJ. W MilJM.M.~.%~ 4j/n.. t2

T IaI~t. :r Ao~wZoma.fte%

&t/o /fezsw"a on

101. lo l .lhm3v6 a /ind 1.O. IU

"Tl 106.Z 3."e. we. './O**.*4'5.

51 (Cebysa.os 4

BEST AVAILABLE COPY
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WHC-SD-WM-DP- 04 5
REV 1

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

er1a No SampJe Porn) Oat. lime lned Pr'nry

R 3943.-8750 BECHTOLD-1 5-26-93 13:42 18
Oetermmrnnlon Ueghcd$Slandard Ansul Unrs$j ft$J Cn..g. Cod. Reruns

ICP-LIQ LA-505-151 uG,/QLG E13975 0
S"'p* Sze customet *0

? /o. 3 // SB-76A
Remark,. Calcuta -as. Resuirs-

.W1 . . ". G $ ". elloUio.I3r . . a Ua

-o 37JtZt3flt, cit 1;.not4'.a5s/,3('gi

A...,, - 2 Analyst - 3 AnalySt - 4 Anyst - 5

Care T.me Comeseled La U-~

.'~5,3 ' o.5)

A of /u/1i. 19c

. tlrh.3lSX -8

re s.;,tzho.rJ:3.h5)

zSIVs -3 5 5
AG AZ29oO//o0zja3 IL&

7 tSed i h%3fl-a2.sc

CdX2 t2/JO.17 5.04&,

3 J3?%Z/'.i5-lt3.7(.C

BEST AVAILABLE COPY

49 6

S .;. 6j4/oE3IC SL .1I&I

P /.js9t)/io.ssv-L I.ca3
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WHC-SD-WM-DP-
0 45REV I

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

S551a1 NO Sample Porni De Tine ls.ued Pr'Oity

R 3943.-8850 BECHTOLD-4 5-26-93 13:42 18
Oeemmntion Meahod/Slandard Result Lnis CNFCg Cod. Re'uns

ICP-LIQ LA-SO5- 151 uG/NL E13975 0
SamPe Site Custo.. 1

? ISB-76A
Remsrks. Calcual .ons. Results

DUPLICATE SAMPLE
40c bj

A s-1Analyat - 2 Analyst. Aflelyal - 4 Analyst - S

Dare Tnme Compiled Labe U

"" 1. - .32

BEST AVAILABLE COPY
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Identity 1: SST1 Identity 2: Quality Control 3:28 PM June 2, 1993

Task name : ALLSIM

Sample Weight : 1.0000 Solution Volune : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-3.913
1.958

50.033

Co

(ppb)
10274.119

79.199
0.771

Ca

(ppb)

10129.552
90.143

0.890

S

(ppb)
101.587
16.700
16.439

Ti

(ppb)
-0.842
0.515

61.109

Tt

(ppb)

92.809
16.786
18.086

Sr

(ppb)
10028.789

76.197
0.760

Cu

(ppb)
4946.889

43.807
0.886

Cr

(ppb)
5352.838

53.318
0.996

Mg

(ppb)
5105.368

40.742
0.798

Cd

(ppb)
10335.978

79.592
0.770

Bi

(ppb)
30.347
19.818
65.304

Li
(ppb)
9935.534

98.950
0.996

Nd

(ppb)
-45.511

23.259
51.107

As
(ppb)

-23.022
10.451
45.396

(ppb)
5481.917

61.671
1.125

Ta

(ppb)
26.492

12.591
47.530

ZnK

(ppb)
10272.790

88.288
0.859

U

( ppb)
553.350
43.641

7.887

Na

(ppb)
9868.651

92.668
0.939

K -

(ppb)
5103.609

49.534
0.971

Sn

(ppb)
4877.724

22.719
0.466

(ppb)
5181.033

19.096
0.369

Ce

(ppb)

-28.626
10.173
35.536

Mo

(ppb)
-7.350
1.025

13.945

Mn

(ppb)
4945.103

42.740
0.864

WHC-D-WM-DP-045
REV i

Si

(ppb)
-36.471

6.337
17.375

La

(ppb)
-5.554

3.269
58.862

Sm

(ppb)

46.334
16.462

35.529

Se

(ppb)
-461.981

33.459
7.242

Sb

(ppb)
5400.469

91.237
1.689

At
(ppb)

-126.974
12.137
9.559

Eu

(ppb)
0.319
0.318

99.571

Ba

(ppb)
9940.301

78.632
0.791

Ag

(ppb)
2.106
1.181

56.060

V

(ppb)
1.680
1.770

105.374

W
(ppb)
-47.240
10.729
22.713

Fe
(ppb)

5136.690
52.722

1.026

P

(ppb)
-12.095
25.293

209.117

Pb

(ppb)
-45.277
29.513
65.183

Be

(ppb)
1.089
0.210

19.243

498
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Identity 1: SST2 Ident

Task name : ALL SIM
Sample Weight : 1.0000

On-Peak Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-62.289

4.414
7.086

Co

(ppb)
-3.014
1.179

39.103

Ca
(ppb)
-45.312

0.209
0.461

S

(ppb)
-38.159
19.391
50.816

Ti
(ppb)

-3.312
1.878

56.699

TI
(ppb)
117.144
79.967
68.264

ity 2: Quality Control

Solution Volume : 1.00
Off-Peak Integrations : 1

Sr

(ppb)
0.290
0.465

160.148

Cu
(ppb)

12.712
2.218

17.451

Cr

(ppb)
4.141
6.360

153.587

Mg
(ppb)

2.109
0.159
7.531

Cd
(ppb)

2.829
2.720

96.122

Si

(ppb)
5033.446

42.379
0.842

Li
(ppb)

2.736
1.404

51.316

Nd
(ppb)
5291.996

25.068
0.474

As

(ppb)
-28.453
10.083
35.438

B

(ppb)
2.581
6.102

236.444

Ta

(ppb)
12.974
8.004

61.695

Zn

(ppb)
25.198
2.238
8.882

U

(ppb)
3395.257

246.994
7.275

Na

(ppb)
16.590
17.375

104.735

K

(ppb)
24.032
20.162
83.900

Sn

(ppb)
-1.011
6.977

689.953

Ni

(ppb)
2.517
3.139

124.679

Ce

(ppb)
5160.462

36.063
0.699

Mo

(ppb)
0.271
3.948

1457.868

Mn

C ppb)
-1.983

0.074
3.738

WHC-SD-WMDP-04 5
REV 1

Si

(ppb)

-69.356
7.477

10.780

La

(ppb)
5049.681

33.255
0.659

Sm

(ppb)
4800.824

39.097
0.814

Se
(ppb)

-22.537
14.485
64.271

Sb

(ppb)
254.502
38.785
15.240

AL

(ppb)
220.445
19.939
9.045

Eu

(ppb)
5010.661

37.882
0.756

Ba

(ppb)
2.891
1.019

35.257

Ag

(ppb)
4770.913

28.5 00
0.597

V

C ppb)
32.697

4.635
14.174

W

(ppb)
-11.238
16.952

150.851

Fe
(ppb)

3.705
1.332

35.948

P

(ppb)
73.729
12.235
16.595

Pb

(ppb)
4992.943

38.872
0.779

Be
(ppb)

0.605
0.000
0.000

499
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Identity 1: SST3 Identity 2: Quality Control

Task name : ALLSIM

Sample Weight : 1.0000 Solution Volume I I.

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D..

,R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

9429.500

71.026
0.753

Co

(ppb)
-17.538

2.188
12.477

Ca

(ppb)
-77.255

0.880
1.139

S
(ppb)

5126.134
89.527

1.746

Ti

(ppb)
5144.924

44.666
0.868

TL

5300.590

48.889
0.922

Sr
(ppb)

0.549
0.322

58.749

Cu

(ppb)
2.453

1.398
56.992

Cr

(ppb)

-6.813
3.655

53.646

Mg

(ppb)
18.061
0.794
4.396

Cd

(ppb)

-5.731
1.342

23.416

(ppb)

-1692.045

17.264
1.020

Li

(ppb)
21.348

0.651
3.049

Nd

(ppb)
-69.193

7.344
10.614

As

(ppb)

4947.276

34.558
0.699

B

(ppb)

-5.530

3.754
67.885

3:34 PM June 2, 1993

00

Ta

(ppb)
9788.843

123.490

1.262

Zn

(ppb)
218.342
23.607
10.812

U

(ppb)
268.254
163.664
61.011

Na

(ppb)

174.596
6.289.
3.602

K

(ppb)
-66.164
23.796
35.964

Sn

(ppb)
5.646

13.344
236.333

Ni

(ppb)
-14.036

7.511

53.514

Ce

(ppb)
-52.387
26.828
51.211

Mo

(ppb)
10555.400

98.034
0.929

Mn

(ppb)
1.212
0.561

46.282

WHG.SD-WM-DP-045
REv I

Si

(ppb)
9921.048

46.363
0.467

La

(ppb)
-1.636
8.647

528.592

Sm

(ppb)
-91.478
14.404
15.746

Se

(ppb)
4982.040

54.954
1.103

Sb

(ppb)
365.584
73.118
20.000

AL

(ppb)
4751.439

74.787
1.574

Eu

Cppb)

-5.266
0.399
7.586

Ba

(ppb)
-0.543
0.354

65.184

Ag

(ppb)
83.607
15.057
18.010

V

(ppb)
10182.053

81.890
0.804

W
(ppb)

10537.606

104.830
0.995

Fe

(ppb)
5.999
4.234

70.584

P

(ppb)

10303.451
348.425

3.382

Pb

(ppb)

-198.518

16.136
8.128

Be
(ppb)

10680.970
109.840

1.028

50!0



Identity 1: MN03 reag bLk Identity 2: direct

Task name : ALLSIM

3:37 PM June 2, 1993 WHC-SD-WM-DP-.4
REV I

Sample Weight : 1.0000

On-Peak Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Meaw,
S.D.
% R.S.D.

Zr

(ppb)
-5.091
8.686

170.639

Co

(ppb)
-7.682
3.120

40.617

Ca

(ppb)
-72.529

0.112

0.154

S

(ppb)
-33.518
16.322
48.697

Ti

(ppb)

-2.582
2.674

103.534

TI

(ppb)
-27.070
159.202
588.108

Solution Volume : 1.00
Off-Peak Integrations : 1

Sr

(ppb)
-0.678
0.802

118.308

Cu
(ppb)

-4.085
3.180

77.863

Cr

(ppb)
-11.814

7.158
60.589

Mg

(ppb)
-1.100
0.159

14.434

Cd

(ppb)
2.071
1.626

78.480

Bi
C ppb)

-10.100
20.305

201.044

Li

(ppb)
-2.268
2.004

88.364

Nd

(ppb)
-32.749
28.934
88.353

As

(ppb)
2.355

16.010
69.773

3

(ppb)
-4.055
0.277
6.818

V

5 0A

Ta

(ppb)

-5.096
13.391

262.785

Zn

(ppb)
-12.897

0.668
5.181

U

(ppb)
-473.900
482.091
101.728

Na

(ppb)
-32.667
34.918

106.893

K

(ppb)

-61.765
157.474

254.958

Sn

(ppb)
-1.673
9.121

545.052

Ni
(ppb)

-3.001
0.533

17.742

Ce

(ppb)
-76.734
89.355

116.448

Mo

(ppb)
-2.366
1.258

53.185

Mn
(ppb)

-0.849
0.257

30.274

Si

C ppb)
1.527

23.509
1539.762

La
(ppb)

0.124
3.280

2654.270

Sm
(ppb)

-9.504

116.602
1226.917

Se

Cppb)
20.050
29.271

145.990

Sb

(ppb)
157.206
107.785
68.563

At

(ppb)

-20.620
55.107

267.249

Eu

(ppb)
-2.803
1.368

48.806

Ba

C ppb)
-2.414

1.747
72.372

Ag

(ppb)
0.638
3.793

593.989

V

(ppb)
-0.650
8.017

1232.990

W
(ppb)
-43.018

8.186
19.030

Fe

(ppb)
0.706
6.240

883.817

P

(ppb)
52.715
32.149
60.987

Pb

(ppb)
7.730

28.290
365.983

Be

(ppb)
0.363
0.419

115.434



Identity 1: R3942 bechtotd-1 Identity 2: dig std

Task name : ALLSIM

Sampte Weight : 1.0000 Solution Votume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

3:54 PM June 2, 1993 WHC-SD-WMDP- 045
REV 1

\Zr
(ppb)

Mean 902.106
S.D. 5.996
% R.S.D. 0.665

Mean
S.D.
% R.S.D.

Mean.

% R.S.D.

Mean
S.D.
%,R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.

tR.S.D.

Co
(ppb)
1020.908

8.723
0.854

Ca

(ppb)
1542.443

18.095
1.173

S

(ppb)
523.479
14.082
2.690

Ti

(ppb)
499.879

3.629
0.726

TI

(ppb)
387.825
64.173

16.547

502

Sr

(ppb)
997.982

10.148
1.017

Cu

(ppb)
493.101

5.365
1.088

Cr

(ppb)
519.577

4.163
0.801

Mg

(ppb)
582.808

5.089
0.873

Cd

(ppb)
1014.311

13.197
1.301

Bi

(ppb)
844.418
14.099
1.670

Li
(ppb)
987.048

11.030
1.118

Nd

(ppb)

999.315
6.740
0.674

As -

(ppb)
497.218

23.251
4.676

B

(ppb)
806.490

12.404
1.538

Ta

(ppb)

888.378
3.557

0.400

Zn

(ppb)
990.639

13.589
1.372

U

(ppb)
562.400
135.986
24.180

Na

(ppb)
1535.335

17.096
1.114

K
(ppb)
466.212
43.943
9.426

Sn

(ppb)
497.149

2.469
0.497

Ni

(ppb)
509.757

3.366
0.660

Ce

(ppb)

1015.936
36.780
3.620

No

(ppb)
1037.581

16.640
1.604

Mn

(ppb)
490.714

6.171
1.258

:Si/

4235.871
33.427
0.789

La
(ppb)
996.912

11.593
1.163

Sm
(ppb)
923.099

19.629
2.126

Se
(ppb)
462.682
33.027
7.138

Sb
(ppb)
1004.891
141.230
14.054

N-
At

(ppb)
610.434

4.850

0.795

Eu

(ppb)
976.641

12.337
1.263

Ba

Cppb)
982.605

10.502
1.069

Ag

(ppb)
73.166

1.513
2.069

V

(ppb)

995.587
8.839
0.888

W

(ppb)
973.364

6.589
0.677

Fe
(ppb)
525.225

5.725

1.090

P
(ppb)
1037.917

78.146
7.529

Pb

(ppb)
941.500
34.304
3.643

Be
(ppb)
1014.428

8.917
0.879



Identity 1: R3943 bechtoLd-1 Identity 2: sample
Task name : ALL SIM

Sample Weight : 1.0000 Solution Volume

On-Peak Integrations : 3 Off-Peak Integrations
.-........-.......-.-..-.--...--------------.-

Mean
S.D.
X R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Z r
Cppb)
174.816

2.612
1.494

Co
(ppb)

27.442
3.778

13.767

Ca

(ppb)
6803.176

34.032
0.500

Sr.
(ppb)
2050.890

22.265
1.086

Ti 6

(ppb)
253.926

1.179
0.464

TL
(ppb)
321.076
37.881
11.798

Sr

(ppb)
77.431
0.505
0.653

Cu
(ppb)
973.308

7.144
0.734

Cr '

Cppb)
381.355

8.946
2.346

Mg r<
Cppb)
2240.010

13.049
0.583

Cd C

(ppb)
524.082

5.389
1.028

Bi

(Ppb)
-114.647

40.310
35.160

Li

(ppb)
15.480
0.286
1.846

Nd

(ppb)
55.322
10.694
19.331

As

(ppb)
38.291
16.981
44.349

B

(ppb)
-106.641

1.994
1.870

3:57 PM June 2, 1993

1.

WHC-SDWM-DP- 045
REV i

00

Ta

(ppb)
-22.392

6.022
26.895

Zn -

(ppb)
1653.381

10.463
0.633

U

(ppb)
81004.673

381.419
0.471

Ma/

(ppb)
384.931

3.351
0.871

K

(ppb)
976.590

28.767
2.946

Sn
(ppb)
-40.578
10.112
24.920

Ni

(ppb)
189.747

2.382
1.256

Ce

(ppb)
-99.385
13.915
14.001

Mo
(ppb)

5.235
2.207

42.160

Mn
(ppb)
2698.970

19.550
0.724

Si

(PPb)
2870.524

11.167
0.389

La

(ppb)
-356.176

3.271
0.918

Sm

Cppb)
567.878
23.731
4.179

Se

(ppb)
12.273
32.859

267.728

Sb

(ppb)
338.064
107.909
31.920

AL

(ppb)
37239.420

211.546

0.568

Eu

(ppb)
-7.837

0.491

6.269

Ba

(ppb)
280.277

1.755

0.626

Ag

(ppb)
-13.360

1.099

8.224

V

(ppb)
401.092

4.776

1.191

W
(ppb)
-57.206

4.599
8.040

Fe

(ppb)
120677.882

652.538

0.541

P

(ppb)
1369.004

50.585
3.695

Pb

(ppb)
452.771

19.113

4.221

Be

(ppb)
57.131

0.210
0.367

5 0



Identity 1: HW03 reag bik Identity 2: direct 4:34 PM June 2, 1993 WHC-8D-WM-DP-045
ask name : ALL SIM REV i

sampLe Weight : 1.0000 Satution Volune 1.00
on-Peak Integrations : 3 Off-Peak Integrations : 1

Zr Sr 81 Ta Sn Si AL W
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean -3.337 -0.339 19.149 -28.836 -1.256 -10.366 -28.879 -30.995
s.D. 0.803 0.112 6.442 15.128 6.787 2.674 10.175 10.370
% R.S.D. 24.065 32.992 33.640 52.461 540.455 25.794 35.232 33.458

Co Cu Li Zn Ni La Eu Fe
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Mean 5.194 -2.269 -1.404 -12.857 -0.934 3.800 -1.577 -8.997

S.D. 1.359 1.398 1.155 0.642 1.802 3.271 0.224 3.190

% R.S.D. 26.167 61.610 82.252 4.993 192.904 86.080 14.185 35.458

- Ca Cr Nd U Ce Sm Ba P

(ppb) Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -72.664 -11.313 -1.424 -238.583 -31.130 -39.204 -1.453 16.261
S.D. 0.113 3.146 18.375 64.158 22.719 13.493 0.491 48.601

t % R.S.D. 0.155 27.807 1290.792 26.891 72.981 34.418 33.776 298.884

S Mg As Na Mo Se Ag Pb

p (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -22.433 -1.100 -17.059 1105.222 1.390 89.144 -7.105 -17.689

S.D. 4.819 0.159 21.011 22.211 .4.802 18.254 1.533 13.971
% R.S.D. 21.480 14.434. 123.164 2.010 345.541 20.477 21.581 78.982

Ti Cd B K Mn Sb- V Be

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -3.088 -2.514 -5.807 365.017 -1.064 110.959 1.206 0.484
S.D. 0.583 2.003 2.148 33.867 0.324 115.622 2.655 0.210
% R.S.D. , 18.896 79.688 36.988 9.278 30.435 104.202 220.108 43.291

Tt
(ppb)

Mean -150.480
S.D. 5.529
% R.S.D. 3.674

5 o'?



Identity 1: SST1

Task name : ALLSIM
Sample Weight : 1
On-Peak Integrations

Identity 2: Quality Control 4:36 PM June 2, 1993

Solution Vole : 1.00

Off-Peak Integrations : 1

WHC-SD-WM-DP-045
REV i

Mean
S.D.
% R.S.D.

Mean
S.D.

R.S.D.

Zr

(ppb)
-11.681

3.588
30.718

Co

(ppb)
10293.425

76.183
0.740

Ca

(ppb)
Mean 10134.129
S.D. 74.301
% R.S.D. 0.733

Iean
S.D.
Z R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

S
(ppb)

37.043
16.151
43.601

Ti

(ppb)
-5.502
0.515
9.352

TI

(ppb)
15.928
68.315

428.895

Sr

(ppb)
9980.869

73.033
0.732

Cu

(ppb)
4939.898

33.103
0.670

Cr

(ppb)
5358.671

38.845
0.725

Mg

(ppb)
5117.653

32.998
0.645

Cd

(ppb)
10440.606

59.065
0.566

SiI

(ppb)
-61.008
15.216

24.941

Li

(ppb)
9834.158
108.611

1.104

Nd

(ppb)
-49.940
13.342
26.716

As

(ppb)
-5.168
16.758

324.255

B

(ppb)
5541.090

28.108
0.507

Ta

(ppb)
-25.943
14.403

55.517

Zn

(ppb)
10247.879

60.125
0.587

U

(ppb)
295.406
118.612
40.152

Na

(ppb)
10165.245

93.542
0.920

K

(ppb)
5138.807

51.263
0.998

Sn

(ppb)
4926.512

30.706
0.623

Ni

(ppb)
5192.776

13.668
0.263

Ce

(ppb)
-70.026

26.544
37.906

Mo

(ppb)
-10.432

3.357
32.180

Mn

(ppb)
4985.307

30.661
0.615

SI

(ppb)
-55.643

6.272
11.271

La

(ppb)
3.885
3.256

83.816

Sm

Cppb)
59.402
33.999
57.236

Se

(ppb)
-425.697

86.221
20.254

Sb

(ppb)
5175.394

36.181
0.699

At

(ppb)
-150.189

1.490
0.992

Eu

(ppb)
-0.038
0.691

1841.621

Ba

(ppb)
9895.389

72.559
0.733

Ag

(ppb)
-5.469
0.017
0.314

V

(ppb)
4.098
1.734

42.315

W

(ppb)
-35.323
18.484
52.330

Fe

(ppb)
5187.677

21.558
0.416

P

(ppb)
56.757
18.560
32.700

Pb

(ppb)
-15.645

8.826
56.416

Be

(ppb)
0.726
0.210

28.863

5 05



.A

Identity 1: SST2 Identity 2: Ouality Control

Task name : ALL SIM

Sample Weight : 1.0000 Solution Volune : 1.

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.

% R.S.D.

a

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

0 .
Mean
S.D.
% R.S.D.

Zr
(ppb)
-65.269

0.526
0.805

Co

(ppb)

-0.730
3.673

503.129

Ca

(ppb)
-43.095

0.529
1.226

S

(ppb)

-22.813
8.966

39.302

TI

(ppb)

-5.333
0.351
6.574

T1

(ppb)
112.583
60.284

53.546

Sr

(ppb)
1.242
0.422

33.965

Cu

(ppb)

14.074
0.416

2.956

Cr

(ppb)
10.506
5.409

51.485

Mg

( ppb)
3.576
0.420

11.750

Cd

(ppb)
4.013
1.058

26.372

8i

(ppb)

4970.976

66.630
1.340

Li

(ppb)
2.592
0.919

35.437

Md

(ppb)
5181.714

17.779
0.343

As

(ppb)
-32.738

2.472
7.550

B

(ppb)
-0.277
0.845

305.502

4:39 PM June 2, 1993

00

Ta

(ppb)
2.023

12.931
639.242

Zn

(ppb)
55.164
3.511
6.364

U
(ppb)
3173.516

69.667
2.195

Ma

(ppb)
623.973

5.093
0.816

K

(ppb)
178.025
43.277
24.310

Sn

(ppb)
-2.501
13.821

552.695

Ni

Cppb)
3.159
1.592

50.395

Ce

(ppb)

5209.434

44.813

0.860

Ho

(ppb)
-7.877
3.301

41.900

Mn

(ppb)

-1.084

0.999
92.093

WHC-SD-WM-DP- 045
REV I

Si

(ppb)
-72.658

1.306
1.797

La

(ppb)
5056.639

20.099
0.397

SID

(ppb)
4851.909

20.577
0.424

Se

(ppb)
90.047

55.971
62.158

Sb

(ppb)
285.853
62.295
21.793

AL

(ppb)
258.331

11.380
4.405

Eu

(ppb)
4948.411

15.097
0.305

Be
(ppb)

3.507
0.524

14.949

Ag

(ppb)
4832.566

23.462,
0.486

V

(ppb)
37.879
3.917

10.340

W
(ppb)
-12.002
10.601
88.321

Fe

(ppb)

-1.764
9.935

563.223

P

(ppb)
29.369
39.022

132.865

Pb

(ppb)

5087.971
36.729
0.722

Be

(ppb)
1.453

0.210
14.433

. p

50G



Identity 1: SST3 Identity 2: Quality Control

Task name : ALLSIM

Semple Weight : 1.0000 Solution Volume : 1.00

on-Peak Integrations - 3 Off-Peak Integrations : 1

Mean
s.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean*..
S.D.

% R. S.O.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Zr

(ppb)
9255.104

66.967
0.724

Co

(ppb)
-18.372

5.047

27.472

Ca

C ppb)
-79.949

0.311
0.389

S

(ppb)
4987.817

27.02
0.541

Ti

(ppb)
5041.344

33.724
0.669

TI

(ppb)
5293.863

40.070
0.757

Sr

(ppb)
-0.387
0.239

61.662

Cu

(ppb)
-1.996
1.344

67.305

Cr

(ppb)

-8.549
2.931

34.286

Mg
(ppb)

15.311
0.159
1.037

Cd

(ppb)
-12.313

1.248
10.137

I1I

(ppb)

-1742.261
51.766
2.971

Li

(ppb)

17.784
0.944
5.306

Nd

(ppb)
-104.404

22.480
21.531

As

(ppb)
4966.890

28.110
0.566

B

(ppb)
-6.083
0.319

5.249

4:41 PM June 2, 1993

Ta

(ppb)
9592.626

26.177
0.273

2n
(ppb)
151.939

1.942
1.278

U

(ppb)
-102.823
105.451
102.555

Na

(ppb)
424.959

16.764
3.945

K

(ppb)
-2.367
49.972

2110.975

Sn

(ppb)

-15.115
13.011
86.082

III

(ppb)
-10.216

2.286
22.378

Ce
(ppb)
-145.486

21.965
15.098

Mo

(ppb)
10374.156

70.004

0.675

Mn
(ppb)

0.099
0.856

866.007

WHC-SD-WM-DP-045
REV 1

SI

Cppb)
9602.769

35.095
0.365

La

Cppb)
-22.263

6.584
29.575

Sm

(ppb)
-35.640
31.139
87.370

Se

(ppb)
4807.542

27.715
0.576

Sb

(ppb)
217.929
107.416
49.289

Al
(ppb)
4657.011

18.213
0.391

Eu

(ppb)
-6.617
0.423

6.394

Ba

(ppb)

-3.074
0.606

19.718

Ag

(ppb)
29.678
5.661

19.075

V

Cppb)
10027.325

70.945
0.708

W
(ppb)

10409.255
68.312
0.656

Fe

(ppb)
5.822
4.501

77.313

P
(ppb)
10396.607

50.586
0.487

Pb

(ppb)
-206.588

40.405
19.558

Be

(ppb)
10533.061

77.367
0.735

507



WESTINGHOUSE HANFORD COMPANY WHC-SD-WM-DP-045
222-S LABORATORY REV 1

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

giqq 3 ge-chl-o)djA1Q
Analysis: r Sample Pro :

Instrument: 9 Procedure/ Rev: .A -s-oS--/ - -- )

Technologist: -Tiq r4AZJZ- Date: 1// 3 9
Starting Time: Temperature

Ending Time: Chemist: g 1_ by) ,eJ,4s
Comments:

Description Lab ID Description Lab ID

1 DIGasTEn STbS . jc3g-i53O 11
2 pe r /- 12

3 flecl, -A..' 1
4 - 14

5 s-TAs - 15
6 16

7 17

8 1

91 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

.Tc-ss57 iQs-1&86 bi

ZcPSSr3 |7___ __)__A Dl__CT

_~~' __.9

A-6000-881 (03/92)

I I



WHC-SD-WM-DP-0
4 5

REVI

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Ge 2 oJS-/soYor -cI

Cr/0 9' oyo-).v-
S 9V J, ;. C11

*Ao oSr 9.ts, 'w a.sn Pb 4.q9 93I

P Zo Sr 6 'r.h

Kroo129 z t *25 9-29rEl&

S IIIA" 0 l 4 6/s fo,. A ll,

%1 'h "-r - - /.s /)..rouA
') FZ0 l p. 04? ).

I
7

509

R 4034.-8550 BECHTOLD-1 6- 9-93 10:12 26NDeemnanmon M~ouSIandha. a R e .,llUKis U..,CM co. .

ICPLA-505-151 % RECOVERY KPS6A 0
An,.&* "Cssuac,., A0

le ma3 STD

lst STD Digested STD Z1  0/AV ='rm
IG rE t-W$;/Js S' ZOo /z. x,.o - looaSr7*

RI* flyy-2Anty

j7NN9 400, 2 IO?248yTuS:

T. C.,, . U

*3 .35

fv PoVeV-b

BEST AVAILABLE COPY



WHC-SD-WM-DP-045
REV 1

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

fsRn393o. - Sample Poi D-

R p 3 85 BECHTCLD-

L

1

T,. asud Pro",y

13:44 18
D.IermmnaruOn MeihodSIandard Assull Unsis Ch.'g. Cod. Rieruns

ICP-20L LA-505-151 I uG/G Rec E13975 1
S~mp. Sac C.nnr 10

7 ia.F<.t Qp SB-76A
Remars. Csiteui n.Resuls A1 3t -62.

Ze I'W/jc 3 t9s).3E ":6-'-~ r-c.zs130csjA)..k,.-.ZJ 15-
Se g.->|o~gg).sgCO. s"190//,.g ky g ) E

Cr Iak o. -3.-.7cEj

S- 13.ho3..2-2.3o

Anayst- 2 Anslyil - 3 jAnsly. lA Inls

Crmnse Lab U: ~ ji*

73v23/O.11 9 ±Z 3S I

gfl./o. 6fa ./- a

mQ YfIlO.vJ=2.If-6o
Fi 3S. 3 /ho3.4: 3.qc2

77Y7.
2 39 rs

t -

Nc 'fQ 1/1). 1-.r. .6E )
mo .co/10,36r. /.99

JO~szC/>o.r4.= S. o i Ej

Cd -13a./o. 1W. - T.1 le/
H15-4/lo-1Cx I /yea

M n Z5s-l/.36z -. SS2

3 3///...= 2.:aE I

BEST AVAILABLE COPY

510
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-Identity 1: SST1 Identity 2: Quality Control

Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1
-- -- -- - - - - - -- - -- - -- -- - -- - - - - -- - -- -

Mean

S.D.
*% R.S.D.

Mean
S.D.
% R.S.D.

Mean
3i S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
- S.D.

% R.S.0.

Zr

(ppb)
-23.730

0.747
3.148

N4j
Fe

(ppb)
4834.782

10.243
0.212

P

(ppb)
-14.859
10.092
67.920

Pb

(ppb) -
-2.034

9.559
470.068

Tt

(ppb)

-59.157
23.008
38.893

Sr

(ppb)
9856.543

10.431
0.106

Ca
(ppb)
9654.071

5.543
0.057

S

(ppb)
131.200

4.502

3.431

Ti

Cppb)
-1.058
0.264

24.941

Bi
(ppb)

-689.831
20.777
3.012

Cr

(ppb)
4974.401

8.067
0.162

NJ

Mg

(ppb)
4913.065

4.444
0.090

Cd

(ppb)
9831.710

11.333
0.115

10:13 AM June 11, 1993

Si

(ppb)
-20.026

2.495
12.461

Nd
(ppb)

77.467
14.173

18.295

As

(ppb)
22.869
5.616

24.557

B
Cppb)

4909.640
4.452
0.091

AL

(ppb)
-152.954

9.824
6.423

U

(ppb)
455.326

23.307
5.119

NM

(ppb)

9813.664
10.812
0.110

K
Cppb)
4928.599

36.965
0.750

WHC-SD-WM-DP-045
REV i

Li

(ppb)
9806.733

9.908
0.101

Ce
(ppb)
115.562

7.069
6.117

Mo
(ppb)

3.760
0.946

25.156

Mn

(ppb)
4941.880

7.085
0.143

\1
Ni

(ppb)

5021.567
8.976
0.179

Sm
(ppb)
-869.208

9.683
1.114

Se
Cppb)
1313.927

8.571
0.652

Sb

(ppb)
4751.438

61.781
1.300

La

(ppb)
-4.564

2.652
58.103

Ba

(ppb)
9820.364

8.407
0.086

Ag

(ppb)
2.954
0.852

28.849

8e
(ppb)

1.055
0.152

14.434

SICATrRE ABOVE REPRESENTS CHE4ICAL TECHBOJLGIST/CHEMST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES I IX To.

W~

'/7%?67/
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Identity 1: SST2 Identity 2: Quality Control 10:16 AM June 11, 1993

Task name : TWC93

Sample Weight : 1.0000 SoLution volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Man
S.D.

J4 R.S.0.

Mean
S.D.
% R.S.D.

Zr
(ppb)

5.458
1.743

31.938

Fe
(ppb)

8.794
4.584

52.128

P

(ppb)
32.237
23.306
72.297

Pb

(ppb)
4939.531

32.667
0.661

TL

(ppb)

70.490
26.490
37.580

Sr

(ppb)
0.558
0.170

30.463

Ca
(ppb)

71.647
0.337
0.470

S
(ppb)

25.595
9.447

36.910

Ti
(ppb)

-2.156
0.457

21.193

Si

(ppb)
4239.074

60.917
1.437

Cr

(ppb)
-4.199
0.197
4.682

Mg

(ppb)

2.656
0.190
7.143

Cd

(ppb)
6.956
0.716

10.286

Si
(ppb)
20.315
4.011

19.744

Nd
(ppb)
4876.959

19.171
0.393

As
(ppb)

93.812
7.571
8.070

B

(ppb)
9.391
3.402

870.541

AL

(ppb)
334.940

4.385
1.309

U

(ppb)
3056.654

80.998
2.650

Na

(ppb)

2.182
8.008

367.085

KC

Cppb)

-15.823

50.341
318.153

WHC-SD-WM-DP-04 5
REV 1

Li

(ppb)
4.232
0.116
2.749

Ce

(ppb)
5070.112

12.978
0.256

Mo
(ppb)

7.171
1.388

19.359

Mn

(ppb)
0.059
0.370

624.087

Ni

(ppb)
8.974
2.352

26.204

Sm

(ppb)
4998.816

16.114
0.322

So

(ppb)
17.524
21.024

119.977

Sb

(ppb)
-7.574
35.094

463.347

La

(ppb)
5034.007

23.118
0.459

Ba

(ppb)
-1.748
0.366

20.964

Ag

(ppb)
4735.193

16.684
0.352

Be

(ppb)
2.900
0.304

10.497

5 12
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Identity 1: SST3 Identity 2:

Task name : TWC93

Sample Weight : 1.0000 Sotut

On-Peak Integrations : 3 Off-P

Quality Control

ion Votlue : 1.
eak Integrations : 1

10:19 AM June 11, 1993

00
WHO-SD-WM-DP-045

REV I

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

I.
9.

Mean
S.D.
% R.S.D.

-- -- -- -- -- -- - -- -- -- -- - - -
Zr

(ppb)
9808.480

19.755
0.201

Fe

(ppb)
14.974
1.985

13.257

NJ

P

(ppb)
11153.519

111.164
0.997

Pb

(ppb)
-112.066

28.548
25.475

TI1
(ppb)
4891.772

15.294
0.313

Sr

Cppb)
0.831
0.163

19.672

Ca
(ppb)
-12.460

0.093
0.749

S
(ppb)
5048.136

7.822
0.155

Ti

(ppb)
4916.361

11.934
0.243

Bi

(ppb)
34.201

8.937
26.132

Cr

(ppb)
15.095
1.196
7.921

Mg

(ppb)

3.920
0.110
2.794

Cd

(ppb)
-4.243

0.391
9.205

Si

(ppb)
10819.525

41.427

0.383

Nd
(ppb)
-82.799
25.974
31.370

As

(ppb)
4952.569

27.995
0.565

B
(ppb)

2.178
2.509

115.220

AL

(ppb)

4778.211
39.409

0.825

U

(ppb)
1813.839

80.998
4.466

Na

(ppb)
25.321
13.264
52.383

K

(ppb)

25.611
40.290

157.319

513

Li

(ppb)
1.814
1.049

57.809

Ce

(ppb)
1.673

12.978
775.774

Mo
C ppb)
9934.304

34.248
0.345

Mn

(ppb)

4.502

0.224
4.967

Ni

(ppb)

77.627
1.991
2.564

Sm

(ppb)
-169.163

12.110
7.159

Se
(ppb)
3632.116

28.561
0.786

Sb

(ppb)
264.838
70.724
26.704

La

(ppb)
-15.281

0.000
0.000

Ba

(ppb)
0.228
0.281

123.322

Ag

(ppb)
206.778

15.802
7.642

Be

(ppb)
10152.978

29.152
0.287



Identity 1: hno3 blank Identity 2: direct

Task name : TWC93

SaipWe Weight : 1.0000 Solution Vol um

On-Peak Integrations : 3 Off-Peak Integ

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Kln
S.D.
% R.S.D.

Mean
S.D.
'4 R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-3.744
1.245

33.260

Fe

(ppb)
-1.545
5.171

334.677

P

(ppb)
-51.862
11.653
22.469

Pb

Cppb)
-3.598
2.390

66.419

TI

(ppb)
-16.617

7.017
42.231

Sr

(ppb)
0.191
0.357

187.219

Ca

(ppb)
-0.329
0.247

75.130

S

(ppb)
10.457
6.336

60.590

Ti

(ppb)
-0.762
0.581

76.212

r:o
rations :

SiI

(ppb)
26.054
7.913

30.372

Cr
(ppb)

3.178
5.861

184.412

Mg
(ppb)

0.126
0.110

86.602

Cd

(ppb)
7.238
1.566

21.630

10:23 AM June 11, 1993

1.00

1

Si

(ppb)

-13.303
5.778

43.434

(fd

365.396
608.852
166.628

As

(ppb)
-9.744

6.716
68.923

B

(ppb)
4.747
2.855

60.140

AL

(ppb)
-18.402

7.721
41.958

U
(ppb)
-85.840
51.309
59.773

Na

(ppb)
-7.225
4.800

66.438

K
(ppb)
-11.877

3.417
28.773

WHC-SD-WM-DP-045
REV I

Li

(ppb)
2.351
0.648

27.548

Ce
(ppb)

-1.469
15.689

1068.087

Mo

(ppb)
7.346
0.660
8.988

Mn
(ppb)

-0.059
0.235

397.126

Ni

(ppb)
2.297
4.661

202.966

Sm
(ppb)

25.990
10.854
41.761

Se

(ppb)
7.037

10.090
143.383

Sb

(ppb)
71.196
63.501
89.192

La
(ppb)
-15.281

4.593

30.057

Ba
(ppb)

-0.418
0.302

72.157

Ag
(ppb)

3.250
0.615

18.913

Be
(ppb)

1.055
0.304

28.867

514



identity 1: R4034 bechtoLd-1 Identity 2: direct

Task name : TWC93

Sanpte Weight : 1.0000

On-Peak Integrations : 3

10:26 AM June 11, 1993

Solution VoLuie : 1.00

Off-Peak Integrations : 1

WHC-SD-WM-DP-0 45
REV i

C........

(ppb)
Mean 1969.859
S.D. 7.672

% R.S.D. 0.389

Fe
(ppb)

Mean 1092.526
S.D. 8.265
% R.S.D. 0.756

P

(ppb)
Mean 2030.435
S.D. 50.795
% R.S.D. 2.502

7- Mean

% R.S.D.

Mlarf
Is ..
% R.S.0.

Pb

(ppb)
1951.960

5.494

0.281

TI
(ppb)
994.232
21.912
2.204

Sr
(ppb)
2001.043

7.122
0.356

Ca

(ppb)
2352.887

8.101
0.344

S

(ppb)
1049.926

4.955
0.472

Ti

(ppb)
984.386

4.414
0.448

Bi
(ppb)
1545.815

18.333
1.186

Cr
(ppb)
1014.425

4.257

0.420

Mg
C ppb)
1030.502

3.728
0.362

Cd
(ppb)
1968.109

8.230
0.A18

SSi

(ppb)
8385.362

28.698
0.342

Nd
(ppb)
1899.855

10.759
0.566

As
(ppb)
1042.633

6.299
0.604

a
(ppb)
1298.065

2.418
0.186

AL

(ppb)
1332.075

9.949
0.747

U

(ppb)
1813.839

57.456
3.168

\Na

(ppb)
2590.408

9.600
0.371

(ppb)
962.802
42.683

4.433

C-)
(pPb)
1972.731

5.613
0.285

Ce
(ppb)
2087.014

15.149
0.726

IV
Mo

(ppb)
2006.205

3.414
0.170

Mn
(ppb)
1001.474

3.915
0.391

Cppb)
1033.348

1.855
0.179

vS
1

(ppb)
1742.085

6.759
0.388

Se
(ppb)
1017.681
37.376

3.673

Sb

(ppb)
1065.665

56.499
5.302

La
(ppb)
2017.907

9.561
0.474

Ba
(ppb)
1985.750

7.318
0.369

Ag
(ppb)
1950.944

5.927
0.304

Be
(ppb)
2015.232

8.525
0.423

515



* Jentity 1: R3943 bechtoLd-1 Identity 2: .5184-lOOmL
Task name : TWC93
Sampie Weight : 1.0000 SoLution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.

0% R.S.D.

Maen
S.D.
% R.S.D.

Mean
S.D.

7 % R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

\1zr
(ppb)
189.792

2.402
1.265

Fe

(ppb)
125929.552

375.126

0.298

P

(ppb)
1831.960

36.387

1.986

N Pb

(ppb)
520.492

18.795

3.611

TI

(ppb)
206.216

34.557

16.758

\Sr
(ppb)

82.704
0.178
0.215

Ca
(ppb)
8489.621

31.908
0.376

\S

(ppb)
2146.704

34.976
1.629

ITi
(ppb)
213.401

1.097
0.514

Bi

(ppb)
-53.791
18.023
33.505

Cr

(ppb)
411.536

6.947
1.688

Mg
(ppb)
2244.495

7.785
0.347

N Cd

(ppb)
532.159
.3.157

0.593

10:30 AM June 11, 1993

Si
(ppb)

4280.159

6.457
0.151

Nd
(ppb)
232.487

8.264

3.555

As

(ppb)
35.310
6.080

17.219

B

(ppb)
-59.919

1.956
3.265

At
(ppb)

39685.156

125.332
0.316

U
Cppb)

85817.720
278.191

0.324

Nm

(ppb)
420.572

2.281
0.542

K

(ppb)
1154.186

18.083
1.567

WHC-SD-WM-DP045
REV I

Li

(ppb)
21.426
0.000
0.000

Ce
(ppb)
-406.756

4.905

1.206

Mo
(ppb)

20.638
3.280

15.894

Mn

(ppb)

2956.556

11.579
0.392

Ni

(ppb)

236.010
7.844
3.324

Sm
(ppb)
136.995

4.102
2.995

Se

(ppb)
199.728

13.092
6.555

Sb
(ppb)
333.762

15.159
4.542

La

(ppb)
-27.529

9.561
34.731

\-B
Ba

(ppb)

293.220
0.889
0.303

Ag

(ppb)
1.281
0.902

70.399

Be

(ppb)
56.074
0.457

0.814

5 1 G

I I
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Identity 1: hno3 blank Identity 2: direct 10: 34 AM June 11, 1993

00
Task name : TWC93
Sample Weight : 1.0000 Solution Volme : 1.

On-Peak Integrations : 3 Off-Peak Integrations : 1
-4..........................................................

Mean
S.D.
% R.S.D.

Mean

S.D.
It A.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.0.

S.D.
% R.S.D.

Zr
(ppb)

-2.306
2.376

103.021

Fe
(ppb)

0.713
4.018

563.488

P

(ppb)
89.424
29.133
32.578

Pb

(pp)
30.820
10.988
35.653

TI

(ppb)
11.744
40.464

344.561

Sr

(ppb)
-0.259
0.094

36.464

Ca
(ppb)

0.534
0.093

17.495

S
(ppb)

-27.388
12.057
44.022

Ti

(ppb)
-0.931
0.264

28.336

8i

(ppb)
18.178
17.518
96.372

Cr

(ppb)
7.037
2.215

31.481

Mg
(ppb)

0.126
0.290

229.128

Cd

(ppb)
3.061
2.470

80.678

Si

(ppb)
-10.181

0.416
4.085

Nd

(ppb)
-23.215

5.769
24.851

As

(ppb)
-2.347
8.793

374.604

B

(ppb)
4.132
1.773

42.905

At

(ppb)
-3.410
10.538

309.068

U

(ppb)
-52.251
84.532

161.782

Na

(ppb)
-32.998

6.360
19.275

K

(ppb)
-61.203
29.596
48.356

WHC-SD-WM-DP-045
REV 1

Li

(ppb)
1.277
0.201

15.784

Ce

(ppb)
-34.457

8.921
25.890

Mo
(ppb)

2.623
0.151
5.774

Mn

(ppb)
-0.059
0.320

541.191

Ni

(ppb)
4.801
1.819

37.894

Sm

(ppb)
2.715

15.271
562.442

Se

(ppb)
70.612
13.950
19.755

Sb

(ppb)
-19.608
25.634

130.729

La

(ppb)
-12.219

2.652
21.702

Ba

(ppb)
-0.399
0.366

91.844

Ag

(ppb)
-0.687
1.181

171.891

Be

Cppb)
0.000
0.403

9502383.418

517

.



v

-Identity 1: SST1 Identity 2: Quatity Control
Task name : TWC93
Sampte Weight : 1.0000 SoLution Volume : 1.00

on-Peak Integrations : 3 off-Peak Integrations : 1

10:35 AM June 11, 1993 WHC-SD-WM-DP-045
REV I

Mean

S.D.

X R.S.D.

Mean
S.D.
% R.S.D.

Mean
S:.D-.
% R.S.D.

Mean
S.D.
% R.S.0.

Mean
S.D.

% R.S.D.

Sr
(ppb)

10014.869
3.015
0.030

Ca

(ppb)
9794.735

4.853
0.050

S

(ppb)
127.956
12.900
10.082

Ti

(ppb)
-1.945
0.480

24.670

ai

(pPb)
-729.753

16.302
2.234

Cr
(ppb)

5044.655
14.806
0.294

Mg
(ppb)
4980.340

2.081
0.042

Cd
(ppb)
9988.971

10.538
0.105

Zr

(ppb)
-22.580

2.214
9.803

Fe
(ppb)
4910.486

19.196
0.391

P

(ppb)
65.877
36.387
55.235

Pb

(ppb)
31.341
15.355
48.993

TL

(ppb)
-85.492

7.017
8.208

Si

(ppb)
-9.221
2.161

23.438

Nd

(ppb)

97.578
5.563
5.701

As

(ppb)

25.895
9.934

38.363

B
(ppb)
4948.953

1.956
0.040

AL

(ppb)

-135.802
7.083
5.216

U

(ppb)

511.309
23.307
4.558

Na

(ppb)

9884.023

9.683
0.098

K

(ppb)

4952.276

17.757
0.359

Li

(ppb)
9886.895

13.838
0.140

Ce

(ppb)
95.926
6.802
7.091

Mo

(ppb)
3.760
1.144

30.412

Mn

(ppb)
5005.709

4.932
0.099

Ni

(ppb)
5090.359

7.410
0.146

Sm
(ppb)
-886.217

6.759
0.763

1306.717
46.377

3.549

Sb

(ppb)
5762.318
1264.279

21.940

La

(ppb)
-15.281

0.000
0.000

Ba
(ppb)
9977.549

4.942
0.050

Ag
(ppb)

3.742
0.295
7.891

Be

(ppb)
0.879
0.152

17.320

518

I I



Identity 1: SST2 Identity 2: Quality Control
Task name : TWC93
Sampte Weight : 1.0000 SoLution VoLume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

10:37 AM June 11, 1993
WHC-SD-WM.DP- 0 45

REV I

Mean

S.D.
% R.S.D.

mlan
.8.0.
1 R.S.D.

7 Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

6.896
3.019

43.785

Fe
(ppb)

14.499
0.206
1.420

P

(ppb)
72.605
42.016
57.870

Pb
C(ppb)
4926.494

18.533
0.376

TI

(ppb)
121.134
28.720
23.709

Sr

(ppb)
1.403
0.522

37.186

Ca

(ppb)
73.588
0.187
0.254

S

(ppb)
21.270
2.497

11.740

Ti

-1.015
0.552

54.398

Si Al

(ppb) (ppb) (ppb)
4294.748 32.081 322.616

85.176 2.201 3.676

1.983 6.860 1.139

Cr

(ppb)
1.022
1.228

120.129

Mg
(ppb)

2.909
0.290
9.962

Cd

Cppb)
8.006
2.036

25.426

Nd

(ppb)
4948.535

39.112
0.790

As

(ppb)
111.296

1.541
1.384

B

Cppb)
7.204
1.942

26.954

U

(ppb)
3187.281

84.036
2.637

Na

(ppb)
-8.353
5.709

68.345

K

Cppb)
39.422
23.676
60.059

Li

(ppb)
2.989
0.895

29.956

Ce

(ppb)
5050.476

20.587
0.408

Mo
(ppb)

9.969
2.366

23.733

Mn

1.214
0.224

18.414

Ni

(ppb)
3.270
3.878

118.571

Sm

(ppb)
5030.148

10.167
0.202

Se

(ppb)
70.612
14.888
21.084

Sb
(ppb)

90.888
91.212

100.356

La

(ppb)
5050.848

16.560
0.328

Ba

(ppb)
-0.798
0.685

85.813

Ag

(ppb)
4920.612

9.248
0.188

Be

Cppb)
2.373
0.152
6.415

5 1 '3



Identity 1: SST3 Identity 2: QuaLity Control

Task name : TWC93

,*SamipLe Weight : 1.0000 SoLution Volta. : 1.

On-Peak Integrations : 3 Off-Peak Integrations : 1
...........................................------

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S 0..'
I R.S.D.

Mean
S.D.
I R.S.D.

Zr

(ppb)
9842.126

30.211
0.307

Fe
(ppb)

21.035
0.357
1.695

P

(ppb)
11059.328

284.071
2.569

Pb
Cppb)
-116.760

15.408
13.196

TI
(ppb)
4895.823

6.077
0.124

Sr

(ppb)
0.858
0.094

10.997

Ca

(ppb)
-12.514

0.000
0.000

S

(ppb)
5012.815

73.979
1.476

T

(ppb)
4916.277

18.294
0.372

8i

Cppb)
46.694
19.320
41.377

Cr

(ppb)
13.393
1.196
8.928

Mg
(ppb)

4.047
0.110
2.706

Cd

(ppb)
-2.211
1.124

50.827

10:40 AM Jwe 11, 1993

00

SI

(ppb)
10601.250

19.742
0.186

Nd

(ppb)
-76.429
27.774

36.340

As

(ppb)
4897.093

11.603
0.237

B

(ppb)
0.447
1.431

320.492

AL
(ppb)
4722.433

18.940
0.401

U
(ppb)
2097.485

62.340
2.972

Ma

(ppb)
10.459
8.352

79.854

K

(ppb)

49.287
18.083
36.689

WHC-SD-WM-DP-0 45
REV I

Li
(ppb)

2.989
0.462

15.445

Ce
(ppb)

15.025
15.689

104.418

Mo

(ppb)
9884.283

62.043
0.628

Mn
(ppb)

4.087
0.051
1.255

Ni
(ppb)

77.280
0.790
1.022

Sm

(ppb)
-145.888

17.474
11.977

Se

(ppb)
3584.271

36.539
1.019

Sb

(ppb)
175.128
48.385'
27.628

La

(ppb)
-22.936

2.652
11.562

Ba
(ppb)

0.627
0.348

55.546

Ag

(ppb)

204.219
14.172
6.940

Be

(ppb)
10151.045

39.467
0.389

0

5'20

I I



WHC-SD-WM-DP-045 WESTINGHOUSE HANFORD COMPANY

REV 1 222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No. Customer io:

Analysis: ' Sample Prep:

Instrument: bg 279o5 Procedure/ Rev: - c

Technologist: ( E r AZ...) Oate:

Starting Time: at ro Temperature .- C.

Ending Time: 1: / Chemist:

Comments:

Description Lab 10 O Description Lab 10

INITIAL LNCS CNECK STh t o4sA-J--1-r 11
2 REAGENT BLANK - 12

5 15

6 6
7 17

8 12

9 s9
10 20

Standard Primary Back No. Second Book No. Third Bock No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4 CS L-Ifl (Ia

H ______

- I___



WHC-SD-WM-DP-045
REV I

TOTAL ALPHA ANALYSIS - ACID DIGESTION

/xA .. -
s wnal N o Sa ut l. Poin* Dai. Tin' .tood PIn. .by

R 4035.-8525 BECHTOLD-1 1 6- 9-93 10:14 26
O.4,mminaon MulfOd,Slanldaid R.. 511 Units Charg. Code Roruns

AT LA-508-101 % RECOVERY E13975 0
sawph. La.e Cujsiomnr ID

? tod- STD
Ram.ibs. Calcuian.n. Resu
S510 EV-CRB (rej-
STD# RESULT

STD VAL/. rJ)s.2 %REC

Jtt-L4) -

ARayS - Anal S -2 Anays . 3 Analyst -4 Aals - 5

Dam. Tin.. Cooupied Lab Una, Mgr

"e.660m, "-

'1k-

,~/IO ~

~0

,tv0a ~ f ;

,20M -Ar
3'o

Alpha Calcmlatic by ALJ
.iA 114 2 -imch ost
Supl. size 10 at

O 01--1f3 at 14:13:00
Alpha ef, : .2274

illias : I

logal I I

2180
.-- -- -- - ........-. .. / a ph
3

limi 2

2023
--.-------0. * 1.325VE-02 *ti/L

30
alpha

BEST AVAILABLE COPY

5 22

X/



WHC-SD-WM-DP-045

TOTAL ALPHA ANALYSIS - ACID YGSTION

-.en e

'>'

£lpha Calculatios by ALJ
lot 114 2 -iack nsal

5Tiale site : .1 sL

3d

G. H-I-1911 at 14:13:59
Alpha elf. : .2274

litlatia I I

logot I I

Ramat I 2 x/. Pi o/

57127
------ . 0. - 1.7711E4401 vCitA alpha
3

-- ------... - . ) M 4.1549(401 *tilt 11ski
30

BEST AVAILABLE COPY

Seqal 1o Sample Po. fag. T.6 saint Ptaouy

R 3943.-8725 BECHTOLD-1 5-26-93 13:44 26
0.Ietmaiason M*Uo@$ti SI.n4 Anu1l Unli* Ctagn Coot Rn'ufl

AT IA-508-101 uCi/G Rec E13975 0
Sampi Sage Cu IDome' ID

? Io,,N SB-76A
Rnwnrkn. Calajlatmons. Annuls

COUNT AS uCI/L
USE 13,14,15 OR 16

4at<3 %e'aZ

fl.W(.1,g 4dC4 A y

Annayna . I Ana ysa Analysi . Ansaiysa 4 Analyst -

Cain 1m. CoH1plneaJ ao Un
-.. cipw Lab U., M

523



WHC-,

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 14

RADIONUCLIDE; Am-241
HALF LIFE: 154497
COUNT TIME: 5
CPM BKG: 0.5

CALIBRATED BY:

DATE

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

TIME COUNTS @
0 DEG.

87483

159352

230843

69454

128127

179974

69515

143043

197772

D-WM-DP-0
4 5REVI

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

/a- 1'5-- ? 2
RA JONES

COUNTS @
90 DEG.

87372

158460

230757

69575

127361

179903

69809

143396

197178

15897

16973

HD 0 - 09/25/44

COUNTS @
180 DEG.

87925

159108

230921

69518

127118

181057

69580

144729

197963

COUNTS @
270 DEG.

88316

159191

232459

69568

127197

180724

69692

141218

197369

SIZESTANDARD
ID

36B40AS

36B40B7

36B40C7

36B40A3

36B40B3

36B40C3

36B40A6

36B4086

36B40C5

524



WHO-SD-WM-DP-045
REVI

STANDARD SIZE STD
ID

36B40A8

3684087

36B40C7

AVERAGE,

STANDARD
ID

36B40A3

3684083

36B40C3

AVERAGE,

STANDARD
ID

36B40A6

36B40B6

36840C5

AVERAGE,

1"

1"

1"

1" -

2"

2"

2"

2" -

5"

5"

5"

5" -

VALUE

60570

109900

159700

0.2910

STD
VALUE

61800

110700

161400

0.2274

STD
VALUE

59470

109800

160100

0.2484

AVE
CPM

17554

31805

46249

+/- @95%

AVE
CPM

13905

25490

36082

+/- @95%

AVE
CPM

13929

28619

39514

+/- @95%

DECAY
CORR

1.00

1.00

1.00

0.0004

DECAY
CORR

1.00

1.00

1.00

0.0069

DECAY
CORR

1.00

1.00

1.00

0.0260

DECAY CORR
CPM

17639

31959

46472

0.14 %

DECAY CORR
CPM

13973

25613

36257

3.05 %

DECAY CORR
CPM

13997

28757

39705

10.48 %

EFFICIENCY

0.2912

0.2908

0.2910

ON 03/16/91

EFFICIENCY

0.2261

0.2314

0.2246

ON 03/16/91

EFFICIENCY

0.2354

0.2619

0.2480

ON 03/16/91

NEW EFFS FOR DET 14 Am-241 1" - 0.2910 2" - 0.2274

5" - 0.2484

525



WHC-SD-WM-DP-045 WESTINGHOUSE HANFORD COMPANY

REV 1 222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No. Customer iD

Analysis: Sample Pre

Instrument: Procedure/ Rev:

Technologist: Date: &v -I

Starting Time: 00 Temperature

Ending lime Chemist:
Ennrr me I o-

Comments:

Description Lab ID Description Lab 10

INITIAL LMCS CHECK STD Z -6' I

2 REAGENT BLANK 12

3 SAnflLe~? 9 13 -

4j SAr-rn Slq1 ss e 14 _ _ _ _ _ _ _ _ _

7 17

91

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L4 P /

I _______________________________________________________________ _____________________________________________

Ar/4a~ &t~ 6 -~H~

7



WH-SD-WM.DP-045
REV I

URANIUM ANALYSIS - ACID DIGESTION

S.r,.' No Samwt. Point lDat. Tima Issuad Prior try

R 3942.-8540 BECHTOLD-1 5-26-93 13:31 22
0.ternmnlison Meifod:Stsndatd Rasut Unis Charge Cod. flarufla

U LA-925-1O6 % RECOVERY E1SS7S 0
Sanpk S.a. Custom., ID

7 ,1.0 - /0 -- /Cc)s STD
Remarks. Caicutarisos. Results-
S2 67 U1

STDU ,-'& ' RESULT
STD VAL %REC /09-7

SPIKE IDEAL
SPIKE VO ./M A4-

-1 076-2-
A y - Anilysi -2 - Ansiyst - 3 Anatysi -4 Analyst - $

T'e Compiatad Lab U ,i k e

sariag No 5ampl Pot.. IC... ITimetaaua Priority

R 3943.-87401 BECHTOLD-1 5-26-93 13:42 18
0.wrmmnation Srftcd. Standard feault Unis Charg. Cod. esn

U LA-925-106 G/G Rec E13975 0
Sample S., Cusaom.r 0o

? .toc) -/0 -0-,O7sdA S-76A
R.r... CA.Mi....s fts

faeugA ..-25~ -

-?t 6$$ioi4's-s 9.o&s(C-zh4. .J%\
-4 - A6 .34

Analyst 2 Analyst 3 Analyst - 4 Anatyst - S

41~3
Tin COfltH

' s-630-12.% Sri

BEST AVAILABLE COPY
527

Oats

/n -9-~rB



URANIUM ANALYSIS - ACID DIGESTION
WHC-SD-WM.DP-0 45

REV i

BEST AVAILABLE COPY

528

Seuisa NO Sm.pw Point Oat. Tim lstu.O Prority

R 3943.-8840 BECHTOLD-1 5-26-93 13:42 18
Dt..i..n M WIoOtStsndatd Sul Units Cuaug. Coo. Reruns

U LA-925-106 G/G Rec E13975 0
Sample SI** C.i*m.r 10
? , /O -/c) 9. /odnt-) SB-76A

Remarks. Caiculatwons. flusurs'

DUPLICATF2 SAMPL

Do* T//.26 Q -q. bU.

/oaoO .z Ae a , 11hb1

Analys - Analysit2 Anslysi - 3 Analyst -4 Analyst 5

bitMr Ms bits

Oat. Tint. CompleteO Lab Unit g.

4o--9.g 1,20'0
Sd-5ac- *IO-S3l



WHC-SD-WM-DP-045 WESTINGHOUSE HANFORD COMPANY f5t 9
REV I 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

fR_ _ _ _ __ _ _ _ _ _ S R,-7 -Zo-A-

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist: C-Ian, 6 Date:

Starting Time: 100 Temperature 2-0(9

Ending Time: Chemist:

Comments.

Description Lab ID Description Lab ID

2 . J/ 12

3 13

4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

O-eLC - 2 ______ ____Mul

-a -- g L39 C -

c- cu ct 6-6-" A-6000-881 (03/92)



URANIUM ANALYSIS - ACID DIGESTION
WHC-SD-WM-DP-045

REV I

S.nag No. Sampla Po"nt Data Twe t s.ad Priony

R 4034.-8540 BECHTOLD-1 6- 9-93 10:12 26
Dewrmnaa.o Miad/Slsndard Rwsoi Unis Chrgs Coda Rasuns

U LA-925-106 z RECOVERY KP36A 0
Sampta S. Custom., 10
? z/9-o -- /Co M-) ST;

R*nauks. CaiCulaisons. Sasuga
S267 UF1STD#/ at dRESULT3  ?
LTD VAU.oyjt' %REC eO 0 ~
PI KE ID/VAL f d 20-

SPIKE VOL. , /c,:e

- 3.d-70-7

Analyst - I Anayst - 2 * Analyst - 3 Analys - 4 Anayst -

T,. Illvs Mt

rul Tms Conbolelad Lab Unit

. . .. 04061 10.431

Se,W fo. Samda Point Date Tim tss sa Ptmony

R 3943.-8740 BECHTOLD-1 5-26-93 13:42 18
Catnrmanalm.n lethod.Slatra~ RAsuit Undis Chat;. Coat A.uo.

U LA-925-106 G/G Rec E13975 1
Sampie Saa Custamnr 0
? - 00 -10 a. /oo &) ISB-76A
amaks. Caicutai.ona., fAs.tis

6et. zsOiA )
,(0O ,wL-

*30 0/t)C ?6t) i 4f '9-

Analyst - Analyst .2 Analyse - 3 Analyst - 4 Analys - S

Dle Tna Ccapl.ed Lab Una Mg

e-/a _-f3 A2,a

BEST AVAILABLE COPY

5.30



WHC-SD-WM-DP-045
REV I

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

fS~ek ~-vo

Lab Segmen Serial No.

Ort Qsq/qtn

Customer IQ:
56-7t 4

Sample Prep:

fl-a -

Technologist Oate: ( -9

Starting Time: jqrvc Temperature Zq -

Ending Time: <- 3 3 C Chemist: 5 <r LIP

Comments:

Description Lab ID Description Lab 10

INITIAL LMCS CHECK ST !K3991.-

2 REAGENT BLANK 12

3. 41..1) . t n-tii ( 13

4 15

6 16
7 17

10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

_ _ _ _ _ 1 R47 - (' _ __ __ __ __

7J17

7O'=l=

Analysis:

Procedure/ Rev: A 3 - jLInstrument: -3

-__- _-----_

r'43



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

srei.i No samoic Poit

R 3942.-8581 ECHTOLD-4 5-26-93 13:31 22

pettt,,..Ofl Method sI.nddid flesult Unit Carge Cod. R.runs

Pu239/ 4 0  LA-503-156 % RECOVERY E13975 0
sampl sie C.ntotft 10

? /C7 - 1 - I j STD

EDP R211 AROO1 Lit ( dA - 4, /IN

STD U 3 RESULT 13f ATTACH PRINTOUT
STD VAL. IMC %REC /.? 7

z 3u kLtwav .7 RUSH RUSH

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD
yt. .2tunld t06104/93 |u 236 AEA FrAn (Z36) 0.5499

R34-581 |mpie Vohiate in mL ( 0.1 'it 238 AEA Fmc.m (C238) 0.0197
11,10 ID-o pie D.F. (DF) 101 'it 239 AEA Fmc, (CZ39) 0.4195
4 |mer Volumne in mL (SPKV) 0.1 bltal AT Counts 1106
O It .F. (DDI 1 7me Cntpd (min) 5

Bok No. 64B43 lkgrund (pm) 4

AnSystbM @mr Pmperion Da0e 04/14193 ui 236 Counts 54.8
1-236 6pe V1le 3993.1 u 238 Canos 1.96

DAn~t 4 u-236 DayMa Con Date ! 0./14/ 1239 Counts 4.8
6 -236 Prerti Vae 399.6 23A Counts m991.

I06/03/93 Iu-2311 lacer Vlue . 1 72.65 bACount. lime 500

Demy TMe = 'mtung Date Na - Prepertim Datm Na

Pu 236 dey c to = l pmrp a lue e to the "rpowrof I - x Deay 1ne)+ 1040.95 11

Pu 236 trmr re 7y = I At otni Um ct'd - bkg (2) (CZ3) (100) - hrrr 23 dmy ced ax m added.
Pu 239/240 w/ z (a39) (trzr 238 dcy ard .il (WK)I (DFi (DD0) (1000imIA + ( (031) (!) (2220O00dp,/pM)I
Pu 238 dpm = I (total AT cs 4 Um c'd) - bk5) 1 (2) (Z35) - (Pu 230 dptn/mi In br) (Wp") (PUe3S Etr recery 4 100) 1

Pu 23a UC/mI = I (Pu 230 dpm) (OF) (DFl) I 4 I (Pu-230 tr motry - 100) (2220000dpn/pa) (S) )
taUw CAMUnng = Syaet of I (I/Pu 236 t otW + (I / PU 238 or 239/240 tI zm ) 1 * 100

F- 239/240 pC/I 1.34E+ 02 NOTE: Tracer values are in dpm/mL.

'it 239/240 pCi/mi = 1.34E-01
!:.ive co ting enor = 0.9%

ruzO pCi/mL =< 1.47E-02 NOTE: Pu 238 RePonad ,..uit I. . LESS THAN vakL uing
Iflaliw counting ermr - 3.3% J 20 dp. for th, Pu-238 .. mpl. activIty. .

)1 236 Thuvr Recovery = 61.9%

D a Date: 04-Jun-93
Approved by: Date:

Verified by: Date:

LID

0

6 I

532

Form 1 Rev. 0 Page 1 of I



WHC-SD-WM-DP-045
REVI

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

'1-

BEST AVAILABLE COPY

I ;0/l

i-it-c-f,

533

m2 - kel



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sn4 ft Sampe Point %,

R 3943.-87811 BECHTOLD-1
a 63 Ti9 e 3 3 e:4

1 5-26-93 13:42
Pnony

18
OetermenagVon Method'Slandatd -esu1l Unfil Churge Cod. Rfun.

Pu239/40 LA-503-156 uCi/G Rec E13975 0
Sample S1e Custom. , 0

7 /oo- .- trt SB-76A
RemI.s. Chlcua.ons Resul s
COUNT AS uCI/L "AEA- 480MIN

I w- 4. V ATTACH PRINTOUT
I j r ' A g tke 6,4 q .3 .2 tL -

.i~!S tr.flt:i RUSH RUS
___ " ,44 1C/4 f.7.?

A n 4ys 1 - I A n a l y s t - 2 A n y . 3 ~ A ft . y

"vs -- ' I.

____0057e Ir1roIZTV //
Date tine Coniet.d tab Unit Mgr

.- 3-T e30 -/A"

Pu 238 & 239/240: LA-503-156 '(D-0) SOLIDS SAMPLE

- Saribd NG.*> te Counted 061C4/93 lu 236 AEA Fme (C236) 0.835

R3943-8781 'mple Volume in mL (SS) 0.1 111 238 AEA Fae ((238) 0.0304

OBWtch ,D - mple DY. DF 101 11u 230 AEA Fime. (C239) 0.0947

40 Volume in ni(SP(V) 0.1 b-al AT Cotints 556

anO NO~ igest Gmms/Liter (D g/l) 10.351 ime Counted (min) 5

r Book No, 64843 Lickground (cpm) 2

Icer Pirpention Date 04/14/93 u 236 Counts 36.69

1-236 Prepermtion Value 3993.6 In 238 Counts 1.33

Dat K 1'-236 Dec'y Cord value 3860.25 :i 239 Counts 4.16

t6/03193 -23 8 taemr Value 72.65 JAA Count Time 500

Decay Tm = QOnntinE Date N - PnaperaLo Date No

PU 236 dekayl enhTUM = b MP mp w I ( W the pr or I - InZ I Dcat y rowel) 1040.95 1
Pu 236 nceriwmnory = I At cOunt + timE cd - hkX 1 (2) (C36) (100) Tracer 236 dozy wd alium x mL -diiiL

Pu 239/240 uQ/g = (C39) (t.r 236 dmy cor'd al) (tacer, ume) (1000m" (DM 4 I (C36) ()( I/ &A) (ZZ20000dpM/pO) I

Pu 235 dpm f (total AT cVs - Wne ced) -- k,) 1 (2) (238) - (Pu Z38 dpm /m in Uscer) (SPIN) (Pu?36 tnr anary - too) I

u 236 wa/g I (Pu 238 dpm) (O) (1000m"/J + (P--236 Ter rmns+ry 1001 (2Z2000Odpc/pO) (0 g/Q (SS) j

RelwtJ coxnung trror = Squ reoot olI (/Pu 235 tnts ui) + (I /-Pu 235 or 239/240 t1" eumzsL) I 100

NOTE: Tracer values are in dpm/mL.

u 239/240 pCi/g = 1.92E+00

Ipla.ive comnting eror = 2.3%

1 238 1Ci/g = < 1.86E+00

eltive counting error = 3.9%

b 236 Tracer Recovery = 47.2%

NOTE: Pu 238 R.ported .auia I* a LESS THAN valu. ing

20 dpm for th. PU-238 ."an"l cdvIty.

534

in

a-
>

6

-i

[Data Entry by: Date: 04-Jun-93

npproved by: Date:

Nerified by: Date:

Form 2 Rev. 0 Page 1 of 1

I I

fit .) a, "i

Sa- indo.a3)



WHC-SD-WM-DP-045
REV I

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

'-4'-? 3
I

23M34- -f7&~

12-

BEST AVAILABLE COPY
535



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS DUPLICATE
SSerial No. a Date (unted 06/04/93 236 AEA Fac. (C236) 0.8478

R3943-8881 tmple Volume in ml, (,R3) 0.1 238 AEA Fme. (Z38) 0.043
t metct ) ple D. DF 101 a239 AEA Fra. (M39) 0.1092

40 ,raer Volume in milSPKV) 0.1 otal AT Counts 552
$ rNS Nf.~ | igrst Crmns/Uter (D gM/) 10.351 time Counted (mi) 5

0 rer Book Na 64643 kground (cpm) 4

zAnaut2 Imer Pperation Date 04114193 236 Counts 33.16
u-233 Prpeition Value 3993.6 u 238 Counts 1.68

t atzzz |t-236 Decay Cond value 3860.25 t 239 Counts 4.27
06/03/93 pu-238 tIracr Value 72.65 A Count Time 500

De"y line = Gamur ie N - Prefpertin Date N.
Pu 235 delay corectn = Tacer prep xlue x I e to the powr o ) - 12 x Delay ime) 4 1040.95 11
Pu 236 tor renury = I At omts , time c'd - bkg (2) (C236) (100) + bTer 236 de y cord inhwe x ml. ad1
Pu 239/240 U/ (039) (bntr 238 doy Wsr'd 101) ( .olune) (10OnmI4 (DF) 4 I (1236) () (V "/J (2220000dpm/p) I
Pu 238 dpm I (toi AT et's +tune ecd) - bIo 1(2) (38) - (Pu 238 dpm / m in iar)(S (Pu236 LasrwowEry +- 100) 1
Pu 238 uO/g I (Pu 230 dpm) (DOF (1000lmIA I + ( (Pu-238 Teer rumvery -* 100) (2220000dp/map) (0 "U (M i
Relative munrting eir = Silares rot of t (I /Pu 236 total toust.) + (I / Pu 23 or 239/240 total canus) I * 100

NOTE: Tracer values are In dpm/mL.

NOTE: Pu 238 Reported result I. a LESS THAN value using

20 dpen for the Pu-2l soample activity.

[Eu 236 Tracer Rccowvy = 46.7%

Data Ent by: Date: 04-Jun-93
pproved by: Date:

Verified by: Date:

S * No Smle Pomn" De . ime m uSe Pooy
R 3943.-8881 BECHTOLd-1 " 5-26-93 13:42 18

Oe*"""n'*" Melhod'Stndad "esuit un'.s cha.g. Cou Ael' .

Pu239/40 LA-503-156 uCi/G Rec E13975 0'"p'e S.0" Custom. , go
? /d-toI r SB-76Ameencuu p o... Iut 0j1 q~~s i o)w)
DUPLICATE SAMPLE Asq 209,LQ i) -JetJ
COUNT AS uCI/L . AEA - 480MIN

) &tla MPATTACH PRINTOUT

2 1 71 5 4.su SH RUSH

Tm. Competed Lab U. Ag

d.
it

LU

6r

Pu 239/240 pCi/g - 2.19E+00
Rrtliv comunling enwr = 2.3%A
Pu 230 ;pCi/g = < 1.88E+00
Plative counting error 3.5%

53G

,3

|V

Form 2 Rev. 0 Page 1 of 1
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WHC-SD-WM-DP-045
REV I

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

itz-88

C - ft

BEST AVAILABLE COPY

.
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WHO-SD-WM-DP-0 45
REV1

G E NE R AL AL P H A ENE RG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
R3942-8581

File ID: SD6444.SPC

Counted on: 6/ 4/93 @ 0: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2914.6 2961.6

91.7 94.7
187.5 46.6

2400.5 2401.2
15.8 15.8

Peak center
Initial Final

361.366 361.366
301.397 301.397
264.987 264.987
229.480 229.480
36.829 36.829

FWHM
Initial Final
20.000 10.948/
20.000 13.41
12.000 9.899
20.000 10.572
16.000 8.759

PEAK- RESULTS

Peak AEA
ID Isotope Fract.
1 0.5499
2 Pu236 0.0197
3 Ra224 0.0080
4 0.4195
5 Pu239 0.0029

Pu240

Peak Centroid
Exp. Obs. Diff.

5.906
5.756 5.762 -0.006
5.680 5.674 0.006

5.589
5.143 5.127 0.016
5.144 5.127 0.017

DETECTOR CALIBRATION
Energy(MEV) = 5.038 + (0.0024)*Channel

Energy range (MeV): 5.038 TO 6.267
Efficiency = 0.2169 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
49574.0
49574.0
49824.2

-250.2

% Recovery
100.000
100.000
100.505
-0.505

Analyzed by:

533

Peak
ID
1
2
3
4
5

Tau
Initial
10.000
10.000
6.000

10.000
8.000

Final
4.792
5.121
4.956
5.425
3.089

FWHM
0.03
0.03
0.02
0.03
0.02

Count
Rate c/m

54.80
1.96
0.80

41.80
0.29

d/m
252.63

9.23
3.92

192.73
1.33

Activity
uCi/ea
0. 114E-03
0.416E-05
0. 176E-05
0.868E-04
0.601E-06
0.601E-06



SPECTRUM SD6444.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 9500.3

5
5
5

WHC-SD-WM-DP-045
REVi

.4
.......................... 4 ..
.................................... ....................... 4
............................ 4

.. I

...................1..

............. ............................................. 1.

............................................................... 1
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4
4
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3
3
3

2
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Raw Data Dump for AEA Spectrum:
1
11

*21
31
41
51
61
71
81
91

101
111
121
131
141
151

S161
171
181
191
201
211

21
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
91

511

WHC-SD-WM-DP-
04 5

REVI
SP:SD6444.SPC

0.
0.
1.
4.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
5.
5.
6.

14.
13.

135.
720.

1231.
20.
14.
26.
11.
8.

26.
50.
14.
13.
33.

139.
855.

1699.
65.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
2.
0.

0.
0.
3.
6.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
4.
9.

12.
26.

152.
839.

1049.
10.
19.
18.
12.
9.

29.
47.
12.
17.
29.

200.
969.

1608.
20.
0.
1.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.

0. 0.
0. 0.
5. 3.
5. 11.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.
4. 1.
6. 3.
1. 13.

13. 13.
35. 44.

218. 248.
920. 1097.
820. 632.

7. 7.
22. 21.
17. 35.
5. 8.

11. 9.
30. 40.
41. 55.

8. 11.
18. 12.
36. 43.

218. 291.
1069. 1080.
1460. 1309.

15. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 2.
2. 1.
0. 1.
0. 0.

0.
0.
5.

13.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
7.
9.
9.

51.
303.

1126.
467.
4.

16.
25.
4.

21.
42.
43.
18.
21.
51.

327.
1186.
1042.

2.
0.
1.
0.
1.
3.
1.
0.
0.
1.
0.
0.
0.

0. 0.
1. 0.
6. 7.
6. 6.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
2. 3.
3. 8.
2. 6.

13. 14..
50. 58.

365. 422.
1298. 1383.
309. 189.

5. 4.
8. 15.

22. 14.
2. 5.

13. 10.
48. 50.
36. 21.

9. 6.
32. 13.
63. 67.

407. 482.
1256. 1414.
812. 589.

0. 2.
0. 0.
0. 0.
0. 1.
0. 0.
2. 1.
0. 0.
0. 0.
0. 0.
3. 1.
2. 3.
1. 0.
0. 0.

I ! I

0.
0.
2.

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
5.
6.
7.

23.
103.
469.

1413.
95.
3.

14.
29.
9.

25.
61.
22.
15.
21.
92.

564.
1535.
368.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
3.
0.
0.

0.
1.
6.

13.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
6.

12.
21.

102.
608.

1376.
63.
11.
28.
16.
6.

18.
61.
23.
16.
16.

101.
655.

1571.
239.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

0.
4.
7.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
5.
2.
2.

11.
24.

iii.
651.

1359.
37.
12.
22.
16.
9.

21.
45.
9.

14.
19.

107.
763.

1723.
131.
1.
0.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.

0. 0.



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3943-8781

File ID: SD5452.SPC

Counted on:
Detector/Geomet
Count time:

6/ 4/93 @ 0: 0
ry number: 5/ 1

30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.6 5.1
1972.9 1993.5

56.7 57.9
35.6 23.3
239.8 245.7

8.6 8.2

Peak
Initial

479.719
363.520
305.526
267.464
233.032
31.889

center
Final

479.719
363.520
305.526
267.464
233.032

31.889

FWHM
Initial Final
16.000 6.299
20.000 10.894
20.000 11.834
12.000 8.779
16.000 9.583
24.000 17.039

Tau
Initial Final
8.000 2.776
10.000 4.819
10.000 3.252
6.000 0.549
8.000 4.793
12.000 19.304

PEAK RESULTS

Peak Centroid
Exp. Obs. Diff.
6.040 6.046 -0.006
5.680 5.697 -0.017
5.499 5.523 -0.024

5.409
5.306
4.702

FWHM
0.02
0.03
0.04
0.03
0.03
0.05

Count
Rate c/m

0.08
36.69

1.33
1.51
4.16
0.16

DETECTOR CALIBRATION
Energy(MEV) = 4.607 + (0.0030)*Channel

Energy range (MeV): 4.607 TO 6.143
Efficiency = 0.2006 CPM/DPM

TOTAL COUNT DATA.:

Item
Raw spectrum
Smoothec
Composite fit
Residuals

Total
21561.0
21560.9
21972.7

-411.8

% Recovery
100.000
100.000
101.909
-1.910

Analyzed by:

& -5 3

A N A L Y S I S

WHC-SD-WM-DP-045
FiEVi

Peak
ID
1
2
3
4
5
6

Isotope
Bi212
Ra224
Pu238

Peak
ID
1
2
3
4
5
6

AEA
Fract.
0.0018
0.8350
0.0304
0.0344
0.0947
0.0037

d/m
1.11

194.59
9.24
7.54

20.75
0.81

Activity
uCi/ea

0.499E-06
0.877E-04
0.416E-05
0.340E-05
0.935E-05
0.365E-06

El- S

541

aftw&
A 9



SPECTRUM SD5452.SPC
1 LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC

6
6
6
6

WHC-SD-WM-DP-0 45
REVI

4
4

- 4
4
45.
S ..... 5

4.....5
5
4
4
4
4

3
3
3
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.2.

2
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WHC-SD-WM-DP-04 5
REV i

Raw Data Dump for AEA Spectrum: SP:SD5452.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 2. 1. 2. 2. 1. 1.
21 2. 2. 8. 5. 2. 1. 2. 6. 4. 7.
31 6. 4. 6. 3. 3. 2. 2. 3. 4. 2.
41 3. 0. 2. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

101 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
111 0. 1. 1. 0. 1. 0. 0. 0. 0. 0.

--!121 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
131 2. 0. 1. 3. 0. 0. 0. 0. 0. 0.

- 141 0. 0. 0. 0. 0. 0. 1. 0. 0.
151 0. 0. 0. 0. 1. 2. 2. 2. 0. 0.
161 3. 1. 0. 1. 0. 0. 1. 0. 1. 4.

r l71 1. 0, 0. 1. 1. 0. 1. 1. 1. 1.
747181 1. 1. 1. 0. 2. 2. 2. 3. 3. 0.

191 3. 1. 0. 5. 6. 1. 4. 2. 3. 1.
201 3. 4. 4. 6. 4. 5. 7. . 8. 5. 4.
211 13. 5. 13. 10. 24. 27. 34. 37. 44. 41.
221 40. 68. 73. 81. 98. 96. 118. 135. 100. 139.
231 141. 147. 130. 152. 134. 99. 87. 58. 33. 25.
241 22. 11. 9. 5. 3. 4. 7. 6. 6. 5.
251 5. 5. 6. 11. 11. 10. 11. 13. 14. 8.
261 12. 13. 20. 8. 15. 12. 15. 17. 11. 21.
271 7. 10. 9. 5. 5. 5. 2. 4. 4. 3.
281 4. 4. 5. 5. 9. 8. 8. 5. 7. 11.
291 12. 19. 16. 16. 26. 29. 24. 31. 25. 18.
301 23. 30. 31. 35. 35. 32. 32. 25. 23. 20.
311 16. 4. 14. 12. 13. 4. 9. 10. 8. 4.
321 10. 7. 9. 4. 20. 15. 14. 12. 16. 12.
331 18. 18. 22. 23. 35. 30. 37. 36. 52. 51.
341 61. 75. 94. 116. 139. 159. 216. 235. 321. 323.
351 432. 513. 584. 658. 717. 723. 793. 841. 952. 966.
361 1095. 1121. 1101. 1164. 1032. 884. 730. 539. 387. 267.
371 157. 100. 57. 37. 11. 7.. 4. 1. 3. 2.
381 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
401 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
411 0. n, 0. 0. 1. 0. 0. 0. 0. 0.

- 421 0. u. 0. 0. 1. 0. 0. 0. 0. 0.
431 1. 0. 0. 0. 0. 2. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 1. 0. 2. 2. 2.
461 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.
471 1. 2. 0. 1. 4. 1. 4. 3. 5. 5.
481 1. 1. 2. 1. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 543
511 0. 0.



G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT WHC-SD-WM-DP-045
REV I

SAMPLE
R3943-8881

File ID: SD7899.SPC

Counted on: 6/ 4/93 @ 0: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1308.6 1304.6

45.8 41.7
178.6 170.4

Peak center
Initial Final

363.576 363.576
304.944 304.944
233.345 233.345

Initial
28.000
32.000
24.000

WHM
Final

25.008
26.616
25.297

Tau
Initial Final
14.000 10.439
16.000 3.702
12.000 11.811

PEAK RESULTS

Peak
ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.8478 5.796 5.782 0.014

5.786 5.782 0.004
0.0430 5.499 5.506 -0.007

5.480 5.506 -0.026
0.1092 5.143 5.170 -0.027

5.144 5.170 -0.026

FWHM
0.12

0.13

0.12

Count
Rate c/m

33.16

1.68

4.27

Activity
d/m uCi/ea
0.01 0.256E-08

0.351E-08
0.00 0.180E-09

0.138E-09
0.00 0.330E-09

0.330E-09

DETECTOR CALIBRATION
Energy(MEV) = 4.073 + (0.0047)*Channel

Energy range (MeV): 4.073 TO 6.480
Efficiency - ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
19645.0
19640.9
19556.7

88.2

% Recovery
100.000
100.000
99.551
0.449

Analyzed by:

544

Peak
ID
1
2
3

I I



SPECTRUM SD7899.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

3
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2
2
2
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REVi
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WHC-SD-WM-DP-0
45

REVi

Raw Data Dump for A
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
81
191
511

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
3.

17.
36.
93.
38.
12.
11.
14.
4.

15.
22.
15.
13.
24.
91.

372.
695.
419.

54.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
1.
2.
1.
0.

16.
60.
87.
42.
9.

14.
9.

10.
15.
32.
15.
13.
31.

130.
421.
730.
296.
34.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

EA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
1. 1.
1. 0.
0. 1.
0. 0.
0. 0.
0. 1.
1. 2.
0. 0.
0. 2.
1. 3.
2. 1.
3. 3.

21. 20.
63. 71.
96. 99.
28. 32.
12. 15.
8. 10.

11. 4.
5. 10.

17. 20.
26. 28.
20. 16.
12. 15.
40. 45.

129. 161.
470. 481.
715. 655.
270. 219.
36. 21.

2. 1.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 0.

SP:SD7899.SPC
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
1.
3.
3.

23.
86.

104.
22.
18.
17.
4.
5.

13.
30.
18.
9.

47.
169.
566.
688.
190.

14.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 2.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 1.
3. 0.
0. 0.
0. 2.
5. 2.
7. 4.

26. 32.
64. 78.
86. 62.
26. 26.
11. 9.
12. 7.
11. 8.

5. 11.
19. 17.
21. 22.
20. 13.
15. 18.
44. 52.

211. 267.
594. 610.
604. 561.
170. 127.

14. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
2.
4.
4.

28.
82.
53.
16.
12.
15.
7.
8.

19.
21.
25.
17.
75.

283.
645.
521.
110.
7.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
1.
1.
0.
0.
4.
6.

13.
44.
96.
64.
18.
10.
12.
2.
9.

22.
15.
11.
18.
84.

318.
641.
468.
80.
6.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
2.
0.
1.
1.
2.

17.
42.

109.
55.
19.
11.
6.
6.

17.
19.
17.
13.
17.
79.

337.
676.
400.

68.
7.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.

546
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WHC-SD-WM-DP-0 45
REV i

APC GEOMETRY StD 586 183-t7
COUNTED ON APC # .

SID VALUE: 98530 DIM
TIME ZERO: 01/29/90

BKG: 16
TODA YS DA T E: 08/18/92
DECAV CORNl: 2.552 YEARS

NEW STO VALUE: 98127

COUNTS CNT TIME C/M COINC CORR CORR CIM GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 48944 311 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

FOR 0 TRIALS AVG AVO AVG AVG
MAX 0.5020.

MIN 0.4987 48754 309 49063 0.5000

547



WHC-SD-WM-DP-0 45
REV i

APC GCOMETfY STb 6 i8347
COUNtrO ON APC .2

SWt VAi:. 053a /10/
TIME 2ZER0: 01/29/90

0X: 10
T 0 A Y'S V A ftE: 08/20/92
OECAY CORM': 2.557 YEARS

Ne STO VALUE: 9827

COUNTS CNT TIME

242703
243638
243386
243764
244275
244108
244275
243645
243015
244057
243516
243510
243627

243690
243901
244466

C/M. COINC CORf

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

CORR C/M

48837
49026
48975
49052
49155
49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
a4994
0.4994
0.4996
0.4997
0.5002
0.5013

r~on 16 TRIALS AVG AVG A vG
MAX 0.5013

MIN 0.4977 48735 6 49>3 0.4998

548



WHC-SD-WM-DP-0 4 5
DET I REV1

6 7 0

SCT/SHIFT - Np 1 1 l'N 1- L) S7

Pu /0J ,Z- -' (3 -7

YDATE Am /3 3oCl flfl7flS Jc IJc 3oi

SCT/SHIFT Np f - //

Pu //Z) -;.7e L.t. 7y 11 -7 33

DATE* Am 11b q-1 3ef( 3".3

'_ _ _ Cm /-7 1.3& 1 31 37/ 370 371

Sf SHIFT Np -- -

Iuio 4.7 2 : IA r3 __ _3_

DATE AM 3,,1f
____CM / 4 3 7 3 3 $-7

3C ..SHIFT I 5Z 1,/._S-a

/4 K Pu //|y Sg 23 pp a3/ ~ '-

DATE Am 3,, fL ' 5 3

- / - Cm k . a __ 33/ 31-6 3 7D 37/

JUP A ...... . 3 3 3 4 4 4 2 4 3

, . .% . 4;4 1 .,2 . 1 - 4
SCT/SHIFT Np xJC 1,r2 - L/

Pu /4: 921122 21$972a3

DATE Am :?.3c 5c 37 BdC -Yd.% Soy
93 cm '0e L;(7 1- 6- 7 34Y 3;7v . ;/

aU.4AS4.2T.j I.4 .V 1.2 j . I .4
SCT/SHIFT N 2 /5 3- - -

7 Pu | Al --

DATE Am %A3c
CT II 3o,' 3-l -3_

DA : A33(c /66 34,1- 365- 371 36' 13Zc ZZL -.- 7_____

FE: Np ("'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/-
Pu ( 'Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/-
Am ( "Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/-
Cm ('"Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/-

10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
10 (3.1, 1.1 - 1.4)
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WESTINGHOUSE HANFORD COMPANY E 9 -(,
222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV I
Lab Segment Serial No. Customer ID:

Analysis: Sample Pre:

Instrument: Lj$ 1-7 Procedure/ Rev: 4-

Technologist 
Dte

Starting Time: Temperature

Ending Time: Chemist: -

Comments:

Description Lab ID Description Lab ID

1 Ln3C-SS 11
2 /3 It 12

3 13
4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L-n c5 (,78'43 - ,)roJ _

A-6000-881 (03/92)

I I



WHC-SD-WM-DP-045
REV i

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

-- rie (4-11-q3 23~'

BEST AVAILABLE COPY

551

S.4ss No. Sample Point Oat. . Tim. I%.mad Pnor.iy

R 4034.-6581 BECH'eOLD-1 6- 9-93 10:12 26
Oeterminaimon iMilodjSaanoad Result unas Charge Co . Atune

Pu239/40 LA-503-158 % RECOVERY IKP36A 0
Sn'pl Sue Cugonmer 10

? . STD
Remars. Clcultion, Heure AEA" -4BOMiN

EDP R211 AR001 ATTACH PRINTOUT
STD# $9b3 RESULT I. 35" 7. 2-

STD VAL./4 ZREC /oYf

*)Ca A. - 4 A

Oste sneeCompeted Lab nha



WHC-SD-WM-DP-045
REV i

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

Dal

Stial N0. Ss'npt* Poini Oalt Tin. I.ae Pro,,y

R 3943.-8'781 BECITCD-1 --- 5-26-93 13:42 ia
O.,..m.n.ofl M.thO'signa,4 Rnaul Unils Ciaig. Coa. srn

Pu239/40 LA-503-156 uCi/G Rec E13975 I
Sanpi. '.. Csicm.g I0

? /go. SB-76A
Remarhs Cjiculai'ons. Rsuiia-

COUNT AS uCI/L "AEA" - 480MIN
. 5t 4J is PA ATTACH PRINTOUT

Hiis /d H H1 -

..... E T AVA,,$A CP/ Y.

BEST AVAILABLE COPY
552



AI Y0

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

WHC-SD-WM-DP-0 4 5DATA REDUCTION REPORT REV 1
SAMPLE

R4034-8581
File ID: SD2970.SPC

Counted on: 6/17/93 @10: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

365.479 365.479
306.345 306.345
232.356 232.356
159.107 159.107
117.641 117.641

FWHM
Initial Final
24.000 17.194
24.000 14.784
24.000 16.550
40.000 49.789
20.000 13.481

PEAK RESULTS

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4 Np237
5 Np237

AEA Pea
Fract. Exp.
0.4374 5.756

5.786
0.0903 5.499

5.480
0.4676 5.143

5.144
0.0043 4.781
0.0005 4.640

k Centroid
Obs.

5.771
5.771
5.499
5.499
5.159
5.159
4.822
4.631

Diff.
-0.015
0.015
0.000

-0.019
-0.016
-0.015
-0.041
0.009

FWHM
0.08

0.07

0.08

0.23
0.06

Count
Rate c/m

32.92

6.79

35.19

0.32
0.04

Activity
d/m uCi/ea
0.01 0.258E-08

0.347E-08
0.00 0.725E-09

0.556E-09
0.01 0.270E-08

0.270E-08
0.00 0.283E-10
0.00 0.522E-10

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37714.0
37714.0
37631.8

82.2

% Recovery
100.000
100.000
99.782
0.218

Analyzed by:
son

553,

Peak
ID
1
2
3
4
5

Peak
Initial
1414.2
280.7

1611.1
7.8
2.7

height
Final

1454.5
293.4

1622.6
7.1
2.1

Tau
Initial
12.000
12.000
12.000
20.000
10.000

Final
6.477
4.575
6.897
7.338
6.322



SPECTRUM SD2970.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5741.7

WHC-SD-WM-DP-045
REV1

... 3 -

........ ...... .. ...... .3 ..

....... ... ........ ......................................... 3 .

...................................................... 3

............ 3

........ 1 .

.............................. 1.. ..

......................................................... 1

..................................1

.1

3

2

.2

.2

.. 2
...... 2

I

1

55
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WHC-SD-WM-DP-0
4 5

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141

K 151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
.21
431
441
451
461
471
481
491
511

0.
1.
0.
2.
1.
1.
2.
2.
0.
3.
1.
0.
1.
2.
1.
3.
3.
6.
7.
4.

29.
103.
453.
867.
211.
30.
30.
18.
13.
46.

129.
118.

11.
17.
57.

308.
740.
460.

14.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
2.
1.
0.
2.
1.
2.
4.
0.
2.
3.
3.
1.
2.
4.
5.
3.
3.
7.

36.
144.
526.
949.
156.
30.
25.
12.
23.
62.

148.
90.
10.
12.
85.

374.
743.
386.

15.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
1.
0.
0.
0.
3.
1.
0.
1.
1.
2.
3.
0.
3.
1.
5.
1.
4.
4.
7.,

45.
165.
558.
822.
126.

27.
32.
7.

20.
77.

147.
80.
14.
32.
98.

383.
739.
274.
7.
0.
0.
1.
0.
1.
0.
0.
0.
1.
2.
0.

0.
0.
2.
0.
1.
3.
1.
0.
3.
4.
0.
0.
2.
0.
3.
2.
5.
1.
8.

11.
44.

163.
575.
790.
103.

22.
18.
12.
19.

100.
157.

53.
8.

28.
142.
432.
777.
233.
6.
0.
0.
1.
0.
0.
0.
0.
0.
2.
1.
0.

SP:SD2970.SPC
0. 0.
0. 0.
0. 0.
1. 1.
0. 2.
2. 1.
2. 0.
0. 0.
0. 0.
0. 1.
2. 2.
5. 3.
0. 2.
1. 2.
2. 3.
2. 6.
3. 1.
4. 4.
8. 4.
8. to.

51. 60.
204. 233.
686. 749.
736. 653.
73. 53.
31. 27.
12. 25.
13. 14.
24. 23.
110. 96.
158. 145.
35. 31.
5. 5.

24. 26.
129. 141.
505. 549.
727. 740.
175. 138.
2. 2.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
1. 2.
3. 1.
0. 0.

0.
0.
2.
3.
1.
2.

1.
1.
1.
1.
0.
1.
2.
4.
1.
4.
2.
5.
5.

18.
62.

248.
835.
605.
31.
41.
23.
15.
36.
107.
158.
22.
11.
34.

192.
575.
755.

81.
0.
1.
2.
0.
0.
0.
1.
0.
0.
3.
0.
0.

0.
0.
0.
0.
2.
0.
3.
1.
2.

1.
1.
1.
2.
2.
3.
6.
5.
5.
6.

22.
86..

338.
811.
433.

27.
42.
18.
11.
39.

126.
133.

34.
10.
61.

201.
597.
675.

56.
0.
0.
0.
1.
1.
0.
0.
1.
0.
3.
1.
0.

1.
1.
0.
1.
0.
1.
2.
2.
2.
0.
2.
1.
0.
3.
5.
5.
5.
2.
5.

21.
96.

339.
844.
383.

27.
38.
22.
15.
41.

121.
126.

15.
14.
58.

244.
637.
575.

35.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

1.
1.
1.
0.
0.
0.
0.
1.
2.
3.
1.
4.
2.
2.
3.
3.
4.
5.
6.

16.
94.

426.
870.
296.
26.
37.
13.
14.
53.

148.
134.

12.
11.
57.

301.
722.
572.

20.
0.

1.
1.
1.
0.
0.
0.
0.
2.
1.
0.
0. 555



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R-3943-8781

File ID: SD8159.SPC

Counted on: 6/17/93 @ 2: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2620.6 2643.4
558.4 554.5
503.4 0.0

2269.3 2255.5

Peak
Initial

363.019
305.433
264.765
233.447

center
Final

363.019
305.433
264.765
233.447

FWHM
Initial Final
16.000 10.162
20.000 11.071
12.000 12.123
20.000 10.166

PEAK RESULTS

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3
4 Pu239

Pu240

AEA Pea
Fract. Exp.
0.4947 5.756

5.786
0.1039 5.499

5.480
0.0000
0.4014 5.143

5.144

k Centroid
Obs.

5.767
5.767
5.496
5.496
5.305
5.158
5.158

Diff.
-0.011
0.019
0.003

-0.016

-0.015
-0.014

FWHM
0.05

0.05

0.06
0.05

Count
Rate c/m

45.62

9.58

0.00
37.02

Activity
d/m uCi/ea

267.09 0.120E-03
0.162E-03

76.31 0.344E-04
0.263E-04

0.00 0.OOOE+00
212.37 0.957E-04

0.957E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.061 + (0.0047)*Channel

Energy range (MeV): 4.061 TO 6.467
Efficiency = 0.1743 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46819.0
46819.0
46107.3

711.7

% Recovery
100.000
100.000
98.480

1.520

Analyzed by:

5 5 U,

A N A L Y S I S

WHC-SD-WM-DP-045
REV1

/74

Peak
ID
1
2
3
4

Tau
Initial
8.000

10.000
6.000

10.000

Final
5.115
6.280
6.102
6.253

i i I I



SPECTRUM SD8159.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-045
REVI

........ 4.

.......................

.......................

...... 4 .

.................... 4.

......................... 4

.2

.... 2....... .2

...........

........... ...... ....... ....... ............ .

................................................................ 1

.............. I
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WHC-SD-WM-DP-0 4 5
REVI

Raw Data Du
1
11
21
31
41
51
61
71
81
91

101
&S 111

121
131
141
151
161
171
181
191
201
?11
21

L31
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
'91

511

0.
0.
0.
2.
1.
0.
0.
1.
0.
2.
1.
1.
0.
2.
2.
1.
3.
3.
8.
9.

13.
47.

351.
1336.

157.
7.

15.
12.
12.
55.

265.
108.
9.

20.
62.

545.
1481.

153.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

mp for
0.
0.
1.
1.
0.
2.
0.
1.
2.
0.
1.
2.
1.
0.
1.
2.
0.
3.
9.

14.
16.
47.

397.
1418.

119.
9.

18.
4.

19.
69.

297.
60.
19.
29.
63.

620.
1593.

70.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.
0. 0.
1. 1.
1. 1.
2. 0.
3. 2.
1. 0.
1. 2.
5. 2.
4. 5.
2. 4.
6. 8.
5. 10.

17. 21.
62. 83.

421. 521.
1324. 1246.

42. 32.
8. 18.

15. 21.
11. 9.
12. 12.
95. 112.

312. 337.
64. 37.
14. 13.
29. 37.
86. 97.
710. 786.

1523. 1498.
32. 19.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

SP:SD8159.SPC
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
1.
1.
1.
0.
5.
5.
7.

13.
30.
84.

623.
1127.

20.
14.
17.
12.
17.

147.
333.

20.
7.

36.
157.
810.

1210.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
3.
6.
1.
3.
6.

20.
25.
98.

743.
948.
9.

15.
21.
6.

15.
147.
305.

10.
14.
28.

169.
980.

1020.
7.
0.
0.
0.
0.1
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
0.
0.
2.
0.
1.
0.
1.
1.
7.
5.
0.
2.
4.

10.
12.
38.

139.
851.
733.
7.

11.
22.
6.

24.
186.
294.

16.
10.
49.

277.
1083.
799.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
2.
0.
2.
1.
5.
9.
9.

14..
36.

170.
941.
606.
6.

20.
10.
11.
26.

187.
231.
7.

17.
41.

316.
1129.
583.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
1.
0.
0.
1.
2.
0.
2.
3.
1.
6.
2.
6.
3.
7.

14.
36.

219.
1156.
392.
9.

14.
19.
11.
34.

236.
199.
12.
20.
56.

358.
1311.
379.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
1.
2.
1.
1.
0.
6.
4.
7.

28.
48.

257.
1288.
264.
7.

19.
13.
14.
50.

250.
136.

12.
18.
48.

471.
1504.

228.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0. 553



WHC-SD-WM-DP-045
REV I

APCGEOMETRYSTD58M (83- .

COUNTEd ONAPC I
StO VALUE: 8530 D/M
tiME ZEIR: 01/29/90

8KG. 10
TODAY'S DA : 08/17/92
OECAY CoRlIN: 2.552. YeAi.S:

NEWSTO VALUE: J8127

C/M COINC CORRCOUNTS CNT TIME GEOM

0.4987
0.5002
0.5020
0.4999
0.4999
0.4996
0.4994
0.4999
0.5001
0.5005

IL AV'6' 6 nu AVG AVQG ... AVG.
MAX 0.502
MIN 0.490 48754 309 49063 0

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311
309
309
309
308
309
309
310

243204
243913
244771
243758
243766
243637
243514
243765
243849
244044

5 59

CORR C/M

489,38
49082
49256
49050
49052
49026
49001
49052
49069
49108



WHC-SD-WM-DP-045
REV I

APC GEOA4CWY V Yt D$1 ?83'I7J
COUNT/t ON APCI #2

$TO VALUE: 953 D/M

DXG: .16
TODAY'S VA ttE. 08/20/02
DECAY Cb6M'N: Y. CO YEAR$

NEW STO VAL.UE: 08127

COUNTS CNT TIME

242703
243638
243386
243764
244275
244108
244275
243645
243015
244057
243516
243510
243627
243690
243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

iO.6 TRIALS AVG AVG AVG.ll AVG
0.5011

miN 0.4197 48739 49043 ' .4998

51-30

.1*

CORR C/M

48837
49026
48975
49052
49155
49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.497
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013



WHC-SD-WM-DP-045
REVI

1 2 3 4 S 6 7 8 JUPITER II

JPA L.Pi 2.1 3.2 j [3 4 4.1 4 . 4.3 4.4_ . 1.2 1.3 4

SCT/SHIFT Np - )t CLct /f-/_ _ _ 15.3 _ _ _

DATE Am /S q_ L. C3 3o,

cm /5? 3&( 2 37C __

SCT/SHIFT Np r/ i 0- 7 15 /,; 151 1LS
9)J/? _ Pu c; *n> 1 2j3f 2C 9__

)ATE A, 3CC I C

C/ Cm 5L7 T75 57) .6 16
AA. K .... M, t -..JU E # P K t3. .3 3.4 4. 4.2 4.2 4.4 11 12~ 1.3 1 4

SCT/SHIFT Np 1 -,5 __/__ /

v______( _ Pu - 70 '2 23 .27m _ / 1_

DATE Am 37 r- I c c0 / -Ch3 3 0 1-
(-/95 Cm / -/ 4 7 (, 377C 37C %9

JU E # PA r.wf .3.2j 3,3__ 3.4_ 4. __'.. 4. 4.4__ '1 I. I 3 __.4
SCT/SHIFT Np/ -uT )91 )5' ISZ jc/ 1sy

.tg . . Pu -7 _ '2 A , ') Z30 L31
DATE Am c ___ So SOS YC2 t2 7Z

-_/_ cm ;s 77 _ i c ;j 169 m7c -_9

JUP AEA # P . 3 .2 _ 3t 3 a 3 a4 41 24 3 4' {4._ .___4. _ .21 .3_j_1.4

SCT/SHIF Np . CLL // /S-/ -53

K6 Pu /// .3.; 33 ;U27 -A-3 _ _ _

DATE Am 15? -Y3 J 3 jog,

v_ _ _ _ c. /61 .3-73J, 3y_ -57.5 5tj -376 3___

___________ A I M i .3 . 2 3' 3 j1.4J t44 42_J . . 1.2 j1.3, 1.4

SCT/SHIF N? _2 1-- //53 -

Pu i/0 ,7 34)

DATE ~ 3eo 3c§5 7I3617g,. os 1jDATE5 Am 3561

_ 0 Cm 161-3T 3~ ,6-

NOTE: Np ( 'Np) peak must be at
Pu ( 23 Pu) peak must be at
Am (4 'Am) peak must be at
Cm (2"Cm) peak must be at

ch 150 +/- 10 (3.2 - 4.4)
ch 229 +/- 10 (3.2 - 4.4)
ch 300 +/- 10 (3.2 - 4.4)
ch 368 +/- 10 (3.2 - 4.4)

or ch 80 +/- 10 (3.1, 1.1 - 1.
or ch 113 +/- 10 (3.1, 1.1 - 1.
or ch 139 +/- 10 (3.1, 1.1 - 1.
or ch 160 +/- 10 (3.1, 1.1 - 1.

DET #

4)
4)
4)
4)
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WESTINGHOUSE HANFORD COMPANY &7m*,
222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV 1
Lab Segment Serial No. Customer ID:

it 3143 S,8 - 4 a___ __ _ __ __ _ __ _

Analysis: Sample Prep:

Instrument: VU,3 Z S~ Procedure/ Rev: 2  f-± ft-/./ p -o)

Technologist: 4M ( j t Date: _- . 13

Starting Time: .g.g 6Ro Xy .;-55 Temperature

Ending Time: a I: to Chemist: 4. p

Comments:

Description Lab ID Description Lab ID

2 7 a 1 2

3 13

4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4- ArecS .A- flt ( . /-sA ___>_ _____ ____

A-6000-881 103/92)

I I



WHC-SD-WM-DP-045
REVI

GAMMA ENERGY ANALYSIS - ACID DIGESTION

Saqaai No. Samol. Poi Oat. . Tima Issued Priosly

R 4035.-B30 BECHTOLD-1 6- 9-93 10:14 26
OeflrmAatnon M ,nodS "an.ard Result Un..$ Charg. COe* R.r

GEA LA-548-121 % RECOVERY KP36A 0
Sampi. S.A. Cuaomtr 10
? -A ISTD

Rlawebs.Calculat.ons. Rsult-
COLX STD$
R901 l24.-/STD VAL 13.3"A L
RESULT % REC '.i.
R905 LTD VAL -ota
RESULtT III ,A/L.. BE~io3].

Analysl-1 A. . Analy Analnalyst-4 Analyst - 5

o at. T ia ,e C o m p l , .ao Q

s-dac-Oai R-IO31
ffy- -- li/t

Sa.1. - Sm . Pain, - Ge7 . - . Tim latead Phonty

R 3943.-a730 BECHTOLD-1 5-26-93 13:44 26
Osiaemmnaihoo MemdSiandse~ Rasl Uns Chorga Cod. Run

GEA LA-548-121 uCi/G Rec E13975 0
sampia Sto Cusloni 10

? I no SHR-76A
Remaks. Caklm.on.Resums- Aa
COUNT AS uCT r/ w-
LASER PRINTOUT IS_

1 - A.1 *#A

Analyst . ) ~Ano 2 Anatyst-3 Analys- Anal-

1o'<tPr Mi Ni MwS

L/a330 ,,Ga'. t..* C0m .isd ja- abUnit

54 049.. '0431

BEST AVAILABLE COPY
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S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

11-JUN-9311:47:02
WHC-SD-WM-DP-045

REVI

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

1.0
41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: R4035-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 11-JUN-93 AT 10:56:30

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3023. SECONDS
DEAD TIME: 0.76 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

564
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11-JUN-9311:47:02

P E A K A N A L Y S I S WHC-SD-WM-DP-045
REVI

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

1
2
3C

95.92
950.52

1126.42

4C 1138.61

5
6
6B
7C
8C
9C
1OC
11
12
13
14
14B
15
15B

47.94
475.25
563.21

.00

.50

.39

569.31 1.39

1209.38 604.70
1323.20 661.62

661.44
1591.42 795.76
1603.57 801.83
2335.40 1167.86
2345.64 1172.98
2663.96 1332.20
2729.04 1364.76
2799.79 1400.15
2920.35 1460.45

1460.67
3527.48 1764.18

1764.58

1.51
1.52

1.58
1.58
1.89
1.89
2.00
1.99
2.22
1.96

1.71

1736.
3525.
2130.

2198.

2386.
1746.

1433.
1314.
755.
672.
250.
68.
89.
62.

43.

3
4

1202. 10.9 PB-210,U-234
779. 22.9 CS-134

2800. 5.4 CS-134,
EU-152

4964. 4.6 CS-134,
BI-207

1662. 1.2 CS-134
5999. 1.0 CS-137
159.

23077.
2289.
427.

26082.
24074.

612.
288.
846.

769.
61.

64.

5.8
1.6
4.9

15.1
1.3
1.3
9.0

15.6
7.4

1.7
43.8
7.3

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

BI-214C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
8 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE 8K0014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

NUCLIDES

565



11-JUN-9311:47:02

AMPLE: R4035-8530
DATA COLLECTED ON 11-JUN-93 AT 10:56:30
DECAYED TO

WHC-SD-WM-DP-045
FiEV I

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA-140
BI-212
CEPR144
CO-60

CR-51
CS -134

CS -137
EU-152
EU-154
EU- 154H
EU-155
CE-59

131
N-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU- 103
RU103
RURH106
SB-125
S8-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65

R-95

+-1.51E+00

+-1.30E+00

+-1.43E+00

+-2. 95E+00

LLD<.66E+00
LLD<4.28E-01
LLD<5.02E-01
LLD<1.39E+00
LLD<2.79E+00
LLD<2.40E+00

1.11E+02

LLD<2.75E+00
7. 90E+01

1.34E+02
LLD<7.55E-01
LLD<6.41E-01
LLD<6.42E-01
LLD 7.46E-al
LLD<8.90E-01
LLD<3.81E-01

3.59E+00
LLD<1.63E-01
LLD<3.78E-01
LLD<2.13E-01
LLD<3.33E-01
LLD<3.66E-01
LLD<1.58E+00
LLD<5.24E-01
LLD<2.29E+03
LLD<7.31E+04
LLD<5.73E+00
LLD<5.48E+00
LLD<3.55E-01
LLD<3.73E-01
LLD<6.64E+00
LLD<1.16E+00
LLD<1.16E+00
LLD<4.02E-01
LLD<5.21E-01
LLD<3.41E-01
LLD<1.68E+01
LLD<4.29E-01
LLD<3.30E-01
LLD<1.21E-01
LLD<9.90E-01
LLD<6.45E-01

+-1 .51E+00

+-1 .30E+00

+-1.43E+00

+-2.95E+00

3.28E+02 +-3.84E+00

NUCLIDE

LLD<1.66E+00
LLD<4.28E-01
LLD<5.02E-01
LLD<1.39E+00
LLD<2.79E+00
LLD<2.40E+00

1.11E+02

LLD<2.75E+00
7.90E+01

1.34E+02
LLD<7.55E-01
LLD<6.41E-01
LLD<6.42E-01
LLD<7.46E-01
LLD<8.90E-01
LLD<3.81E-01

3.5 9E+00
LLD<1.63E-01
LLD<3.78E-01
LLD<2.13E-01
LLD<3.33E-01
LLD<3.66E-01
LLD<l.58E+00
LLD<5.24E-01
LLD<2.29E+03
LLD<7.31E+04
LLD<5.73E+00
LLD<5.48E+00
LLD<3.55E-01
LLD<3.73E-01
LLD<6.64E+00
LLD<1.16E+00
LLD<1.16E+00
LLD<4.02E-01
LLD<5.21E-01
.LD<3.41E-01
.LD<1.68E+01
.LD<4.29E-01
.LD<3.30E-01
LD<1.21E-01
LLD<9.90E-01
LD<6.45E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55

756.73

-0.30
-0.26

-0.09
0.00

-0.03

-0.30

56G

TOTAL 3.28E+02 +-3.84E+00
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STANDARD DEVIATION =

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.37E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.28E+02 (+-3.84E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

95.92
950.52

1126.42
1138.61
1603.57
2335.40
2729.04
2799.79

47.94
475.25
563.21
569.31
801.83

1167.86
1364.76
1400.15

1202.
779.

2800.
4964.
2289.

427.
612.
288.

10.9
22.9

5.4
4.6
4.9

15.1
9.0

15.6

GAMMAS/SEC

3.92E+01
5.44E+00
2. 24E+01
4.O1E+01
2.49E+01
6. 53E+00
1.07E+01
5.11E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET A
CHANNEL KEV COUN

3527.48 1764.18

REA ERROR GAMMAS/SEC
ITS %

61. 43.8 1.27E+00

WHC-SD-WM-DP-045
REV1

567
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* * * * ** * * * * * * * * * * * * * * * * * * * *** * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S
*

*

*

* * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-O4
11-JUN-9313:05:39 REVI

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
'ALYZED BY: d

SAMPLE DESCRIPTION: R3943-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.00OOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 11-JUN-93 AT 12:15:23

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3008. SECONDS
0.27 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93
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11-JUN-9313:05:39

P E A K A N A L Y S I S WHC-SD-WM-DP-045
REVI

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

96.41 48.18 1.00
118.91 59.43 0.92

3 172.95 86.45 0.90

4 210.39 105.17 0.94

5 246.07 123.01 1.09

6
6B
7
7B
8

1218.59 609.30
609.18

1322.95 661.49
661.44

1445.90 722.98

1.45

1.50

1.39

9 1745.25 872.69 2.36

10
108
11
11B
12

1821.58 910.87
910.95

1937.13 968.66
968.67

2008.47 1004.34

1.68

1.76

1.92

2345.43 1172.87 2.10
2547.32 1273.86 1.90

15
16
16B
17
17B

2663.69 1332.07
2919.93 1460.25

1460.67
3527.34 1764.11

1764.58

2.13
2.21

2.49

1
2

705.
1312.

1290.

1456.

1257.

419.

331.

186.

164.

177.

155.

138.

119.
67.

67.
35.

28.

484. 17.2 U-234
1758. 7.2 AM-241,U-237,

EU-155
585. 18.4 CS-136,

EU-155,
EU-155A,
PB-214X,
TL-208X

427. 26.5 PU-241,
EU-155,
EU-155B,
NP-239

1511. 8.1 EU-152,CO-57,
EU-154A

165. 39.5 BI-214A,
177. 5.7 RU-103
7549. 1.0 CS-137
159. 5.8
226. 22.0 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

101. 42.8 EU-154E,
RH-106

123. 37.3 AC-228A
101. 7.7

71. 58.2 SB-124,
59. 15.1 AC-228
165. 26.4 EU-154G

EU-152
1013. 7.0 CO-60
309. 13.9 EU-154,

EU-154H,

969.
808.

769.
55.

64.

6.8
7.3

1.7
41.6
7.3

NA-22
CO-60
K-40

BI-214C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

3
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11-JUN-9313:05:39

WPLE: R3943-8730
jATA COLLECTED ON 11-JUN-93 AT 12:15:23
DECAYED TO

WHC-SD-WM-DP-0 45
REV

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
As4-243
BA- 133
BA-140
81-212
CEPR144
CO-60

CR-51
CS-134
CS-137
EU-152
EU-154

EU-154H
EU-155

1. 72 E+01
LLD<2.73E-01
LLD<2.81E-01
LLD<7.30E-01
LLD<1.66E+00
LLD<1.46E+00

4.48E+00

LLD<1.64E+00
LLD<1.46E-01

1 .09E+02
LLD<5.19E-01

3.88E+00

+-1.26E+00 v 1.72E+01
LLD<2.73E-01
LLD<2.81E-01
LLD<7.30E-01
LLD<l.66E+00
LLD<1.46E+00

+-3.07E-01/ 4.48E+00

LLD<1.64E+00
LLD<1.46E-01

+-1.24E+00, 1.09E+02
LLD<5.19E-01

+-5.41E-01 V 3.88E+00

+-1.26E+00

+-3.07E-01

+-1.24E+00

+-5.41E-01

3.88E+00 +-5.41E-01 3.88E+00 +-5.41E-01
1.75E+00 +-4.63E-01 -' 1.75E+00 +-4.63E-01

.E-59 LLD<2.87E-01 LLD<2.87E-01 1099.25
1-131 LLD<2.14E-01 LLD<2.14E-01 364.48
K-40 LLD<3.04E+00 LLD<3.04E+00 1460.75
LA-140 LLD<1.35E-01 LLD<l.35E-01 1596.20
MN-54 LLD<1.29E-01 LLD<1.29E-01 834.83
NA 22 1 3SE:O0 i 1.92E 01 -1I 1FOfl I-19E0 17.5 36
NB-94 LLD<1.21E-01 LLD<1.21E-01 702.63
NB-95 LLD<1.30E-01 LLD<1.30E-01 765.78

PB-212 LLD<3.1OE-01 LLD<3.10E-01 239.00
PU-239 LLD<1.41E+03 LLO<1.41E+03 129.30
PU-241 LLD<4.51E+04 LLD<4.51E+04 148.57
RA-224 LLD<3.37E+00 LLD<3.37E+00 240.99
RA-226 LLD<3.32E+00 LLD<3.32E+00 186.10
RU-103 LLD<2.07E-01 LLD<2.07E-01 497.08
RU103 LLD<2.18E-01 LLD<2.18E-01 497.08
RURHI06 LLD<3.08E+00 LLD<3.08E+00 621.80
SB-125 LLD<7.02E-01 LLD<7.02E-01 427.89
SB-125A LLD<7.02E-01 LLD<7.02E-01 427.89
SE-75 LLD<2.29E-01 LLD<2.29E-01 264.66
SN-113 LLD<2.94E-01 LLD<2.94E-01 391.67
SR-85 LLD<2.07E-01 LLD<2.07E-01 513.99
TH-228 LLD<1.20E+01 LLD<1.20E+01 84.37
TL-208 LLD<1.85E-01 LLD<1.85E-01 583.20
U-235 LLD<2.01E-01 LLD<2.O1E-01 185.71
V-88 LLD<8.74E-02 LLD<8.74E-02 1836.06
4-65 LLD<3.94E-01 LLD<3.94E-01 1115.55

LR-95 LLD<2.48E-01 LLD<2.48E-01 756.73

NUCLIDE

-0.11

-0.43
-0.36

-0.16

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45
123.07

1004.76
1274.80
105.31
86.54

-0
-0
-0
-0
-0
-0

.59

.06

.42

.94

.14

.09

5 7 0



TOTAL 1.47E+02 +-2.26E+00

STANDARD DEVIATION = 0.29

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.72E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.43E+02 (+-2.19E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

96.41
1445.90
1745.25

48.18
722.98
872.69

PEAKS ELIMINATED

484.
226.
101.

ERROR GAMMAS/SEC
%h

17.2
22.0
42.8

1.54E+01
2.24E+00
1. 19E+00

BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR
KEV COUNTS %

609.30
910.87
968.66

1460.25
1764.11

165.
123.

71.
808.

55.

39.5
37.3
58.2

7.3
41.6

GAMMAS/SEC

1.41E+00
1.50E+00
9.13E-01
1.48E+01
1.14E+00

WHO-SD-WM-DP-04 5
REV I

CENTROID
CHANNEL

1218.59
1821.58
1937.13
2919.93
3527.34

571
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RUN! [L' l

CALI -- Version 2.06

222-S COUNTING ROOM WESTINGHOUSE HANFORD

CAL> EFF
MCA UNIT NUMBER (2): 1 WHC-SD-WM-DP-045
ADC UNIT NUMBER (1.0): 1 REVI
DETECTOR NUMBER ( 12)' 4
MCA MEMORY REGION (FULL):
DATE SPECTRUM COLLECTED: 1-APR-93
TIME COLLECT STARTED: 12:00
GEOMETRY NUMBER ( 12)1 41
GEOMETRY DESCRIPTION:f22CC LIt
ACTIVITY UNITS ( 'Ci
CROSSOVER ENERGY: 165.853
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (-0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY,

OPTION: 411
42B47-A 22CC LIO
DO YOU WANT TO ENTER ANY EFFICIENCY ProITS MANUALLY (NO): N
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS: 11
ACTIVITY IN MICROCURIES CYES/NOJ?

PEAK 1
ENERGY: 59.563

%t tl( f:ONE 3 gWOE*"OOOOOOE-01
HALF--LIFE4 P158000
DECAY TIME ( 0.OOOOOE-01 MINS.): 1-FEB-92
TIME OF SOURCE CALIBRATION: 12:00
DECAY TIME: 6.120000E+05 MIlS

EFFICIENCY = 2.550463E-02 (f- 1.31175UE-01)

PEAK 2
ENERGY: 88.034
ACTIVITY: 2.065000E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: [462.6
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY 7.949910E-02 (+- 4.352131E-04)

PEAK 3
ENERGY: 122.061
ACTIVITY: 1.881000E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: .271.8
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 1.082324E-01 (4- 6.692147E-04) 572
PEAK 4

ENERGY: 165.853
ACTIVITY: 2.284000E402
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: [137.66
DECAY TIME ( 6.120000E+05 MIMS.):

rrrTrTr-rII -/ -- I "I ft. I j, I - 7- ir.



SYSTEM EFFIC 1E1NCY COEFFICIENT S, PART I

LOG(EFF) = -5.798443E401 + 2.284603E+01*LOG(E) - 2.337798E+00*LOG(E)-2

PEAK 5
ENERGY: 391.668 WHC-SD-WM-DP-045
ACTIVITY: 7.301000E+02 REVI
ACTIVITY ONE SIGMA: 0,000000E-01
HALF-LIFE : 11115.0?
DECAY TIME ( 6.120000E+05 MINS.)

EFFICIENCY = 5.422120E-02 (4- 5.866320E-04)

PEAK 6
ENERGY: 5139?90
ACTIVITY: 1.252100E403
ACTIVITY ONE SIGMA: 0.000000E-0i
HALF-LIFE: D64.84
DECAY TIME ( 6.120000E405 MINS.):

EFFICIENCY = 4.084660E-02 (4-- 1.882325E-03)

PEAK 7
ENERGY: 661.630
ACTIVITY: 8.032000E+02
ACTIVITY ONE SIGMA: 0.0000OOE-01
HALF-LIFE: [11020
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 3.647674E--02 (+- 9.170283E-05)

PEAK 8
ENERGY: 898.021
ACTIVITY: 2.014700E+03
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: P106.61
DECAY TIME ( 6.120000E+05 MINS.):

EFFICIENCY = 2.626686E-02 (4- 2,552038E-04)

PEAK 9
ENERGY: 1173.240
ACTIVITY: 1.092600E+03
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D1925.3
DECAY TIME ( 6.120000EfOS MINS.):

EFFICIENCY = 2.150980E-02 (+- 6.404292E-05)

PEAK 10
ENERGY: 1332.500
ACTIVITY: 1.093200E103
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: [1925.3
DECAY TIME ( 6.120000EfOS MINS.):

EFFICIENCY = 1.974500E-02 (+- 6.005783E-05)

PEAK 11
ENERGY: 1836.130
ACTIVITY: 2.135300E+03
ACTIVITY ONE SIGMA: 0.000000E-01 573
HALF--LIFE? [106.61
DECAY TIME ( 6.120000E+05 MINS.)'

EFFICIENCY = 1.537435E-02 (+- 1.418405E-04)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG(EFF) = 1.227066E+02 - 7.976722E+01*LOG(E) + 1.920272E+01*LOG(E)-2
- 2.059581E+00*LOG(E)3 + O.221420E-02*LOG(E)"4
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WHC-SD-WM-DP-045
REV I

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTTCAL BATCH

~tS at3Vq~~
I,

Lab Segment Serial No.
P?676 P 3 914

Analysis: t

Customer 10 -7 7
Sample Prep:

Instrument: FoqiF~ Procedure/ Rev: k-A -57 0-
Technologist: -a ;te: q'3 - 0
Starting Time: o oo Temperature 9goc

Ending Time: s Chemist: -r

Comments:

Description Lab 1C 0- Description Lab 1D

I INITIAL LMCS CHECK STD A I 7L- o 11
2 REAGENT BLANK A//I 12

3 JR?1 . 174- 7& 13 _____________

41 _ __ _ __ _ _ 14 _ _ _ _ _ _ _ _ _ _ _ _ _

51 15

6 16

7 17

8 la

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

tAC if ljCL4InL )M-UZJC (Th m LM2<L /oC-,

_ r n-.

, I I



WHO-SD-WM-DP-045
REV I

ANALYTICAL BITCH SUMMARY SHEET
r C

METHlO : .A DATE START:

PREA ED 
DATE COMPLETE RU

UNITS:
SPL NAME |SPL 10 IANALYT RESULT 01 iTESULT #2 AVERAGE, RPO% %REC orET~i UM CE

9 T f ) w41rb 0;4 la0 n
SA M R-g e %k AC haOR/

NAfrA 11vE- r , NO SPECIAL PROBLEMSMETHOO VARIATIONS IN.THIS BATCH
'' UST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH:

576
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WHC-SD-WM-DP-045
REV 1

ACID DIGESTION ANALYSIS

S.iw No. Smp Poin .I Daa* Tnem Is.s4 Pueonly

R 3975.-85001 BECHTOLD-1 6- 7-93 9:47 24
0utnnmagsoa MIinosnd Zs.sl Unmet Cm.,g. Co. Rruns

ACD DGST LA-505-159 % RECOVERY E13975 0
SempnM &a Cuaonwi CD

? ),( eel .I0STD
a.mna..Camcs.~oos.nsuus-
LNCS CHECK SAMPLE
LMCS ID J3AIna

1(4A)IO 5 .

- CA... Ie Anum s - 2 Analym -3 Analyst - Aralyst -

Tun Coapd Lab u..m Mg, e -o

Sanal No. Sanepl. Poes DaC. Tsa.. laauad Prm.,' 5

R 3976.-8700 BECHTOLD-1 6- 7-93 9:51 24
O..er.na IAemhod.Slamssa 8.5.5 UnCSs Ctatge Coo. Rruss

ACD DGST LA-505-159 G/L E13975 0
Sempi Se. Cut.o.en 10

.07. SB-77A
Rtmarka. CaSlcusaeons. RAt..i,.

JAR ID# jq76 /
GRAMS SAMPL.n273 o.O73 3

VOLUME ON
COMPLETION-'.0 an-.

ay smt- 1 Anelyss2 Anay -
3  

Analyst-4 Ans yst

Tine. Compwieds La - , b69 $ 10

q.- 9o3n.

BEST AVAILABLE COPY 577



WHC-SD-WM-DP-045
REV 1

ACID DIGESTION ANALYSIS

Iii,

5..1 N.o. Sample P..nm Dale Time i..ue. PIongy

R 3976.-E002 BECHTOLD-1 .6- 7-93 9:47 24
Oe.nh.......,. M.,. .. Si.deik ....n CnaC cReig

APPEAR LA-519-/j E13975 0

? 65 6UOni- 8 -7Th

SOLID LIQUID MIX.
EST. % 7LIDS r
COLORA1
CLEA - Q

PHASES

T4.4- C.mp.. Let Un S , 0- 3 -

I,

BEST AVAILABLE COPY
573
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ACID DIGESTION ANALYSES
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV I

Lab Segment Serial No. Customer ID: j S
i& TIn Un-G &7 ___ ___ _ _ _- CL
Analysis: Sample Prep:
ICP Rc| hCG gsT

Instrument: WB39939 Procedure/ Rev: LA-505-151/D-0

Technologist: T.A. FRAZIER ( Date: ( / 92

Starting Time: J500 Temperature N/A

Ending Time: Chemist: B. WELS

Comments:

Description Lab ID Description Lab ID

1)TAL LrnCSSTt ___ 11
2b IGSTEt) SfT-p e 12

3 k %-91 SO 13
4 0 14.

5 EX a L CS ST&S 15
6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ICPSST1 ISMor, bigeCT

ICPSST2 b11zrig c.__T

ICPSST3 fto j\)) 0 A 6_ 1 P-EC-T

______ ______ B

A-6000-8S1 103192)

I I



WHC-SD-WM-DP- 04 5
REV I

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Sr 1,11 q?7,r7o
hi; T L 97.a.

% c3 .'1C 9 E..qo

.Vs 9j -C.1 o

fr 9.79 95t'2,
1-')1 -

SM

ft

Zr t9~-jr
S '
A oI oZ 7~.97

P j, 4

S ',7S

8 1,AS
T 171

1/0ow' 07~
15-007
9iStR 7

ota '7o

9.m3 ,,, '7.

BEST AVAILABLE COPY

Senai Na. Sample Pomni - ate Tim. I .sued Parioty

R 3975.-8550 BECHTOLD-1 6- 7-93 9:39 24
Dagermenat on MetttootStandaro Resul Unis Charge ,Cod. Rattan.

ICp LA-505-151 % RECOVERY E13975 0
s.ale S.I 13 13 og Cutom.to

Ur.o ?Pcs-~STD
? ... L w Infltmlrks. Challmtons. Results-

let STD Digested ST SUPER SUPER RUSHt1 id;4eA 4J- PUlAf-"r
JSA)IO83ZZ6112&,W63A - ,I_

-1 2 Analyst -3 Analyst - A AnalysI - 5

I S CrS ;p1-eC6aMr

77. -. Pw,.3

581



WHC-SD-WM-DP-045
REV 1

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Sr.0 NO 5..'pIs Ptn( Ti.IM 'ad I. . P1.1

R 3976..-8750 BECHTOLD-1 6- 7-93 9:47 24

O , ,, ,, flhtmf . ftI o S a d.Sd R .s u'' U n . i C o .

ICP-LIQ LA-505-151 uG/ML E13975 0
Fap a lFa A Custo., 10

a J.6za -1.-SA SB-77A

n k MSL .y SUPER SUPER RUS
S r 156/tq(,ao: 4w? ca Cr ?.'795c3/IqQoz 1.-izj

s; Ad I,)1zge3//Lq"&: J.ltes
t . 7 2 .ssEq//.jaax t S1E 2

7. G1c/ 3//. O S.e v.tEAq.oc 3.-iCa

nCAn -3 Anays -4 AY.-

S -,S33/Itl~nz rWR4

4.'..|. co., .b U

A3 .4LEa6hq 0 e 7.r-4
As~ 23S-a///.9 .4s- 73e I

CoJ 3 . o //,qaorQ.4ica.
rj, 1 C3I,9(O-3.-s-C3

5 Z. 7E3G/l.'.o-= /.. 3

-EST I0 C. ALoC Y8

BEST AVAILA13LE COPY 582



Identity 1: SSTI Identity 2: Quality Control

Task name : TWC93

Sample Weight : 1.0000 Solution VoLume : 1.

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
!S.D.
% R.S.D.

Mean
S.D.
%.R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

-21.722
1.986
9.141

Fe
(ppb)
4793.250

8.120
0.169

P

(ppb)
15.311
35.986

235.030

Pb
(ppb)

7.480
12.060

161.247

TI
(ppb)

18.125
19.465

107.390

Sr
(ppb)
9707.952

16.628
0.171

Ca

Cppb)
9636.878

13.545
0.141

S

(ppb)
104.309
11.574
11.096

Ti

(ppb)
-0.172
1.012

588.049

SiI

(ppb)
-571.462

17.039
2.982

Cr

(ppb)
4839.810

6.124

0.127

Mg

(ppb)
4787.767

8.584
0.179

NJ
Cd

(ppb)
9513.486

6.518
0.069

3:19 PM June 14, 1993

00

Si

(ppb)
-7.599
0.857

11.281

Nd

(ppb)
59.906
11.262
18.799

As
(ppb)

0.346
5.115

1479.704

a

(ppb)
4761.254

4.460
0.094

At
(ppb)
-103.076

8.305
8.057

U

(ppb)
490.942
36.701
7.476

Na

C ppb)
9573.482

17.551
0.183

K

(ppb)
4683.008

33.635
0.718

WHO-SD-WM-DP-0 45
REV i

Li

(ppb)
9670.752

12.005
0.124

Ce
Cppb)
111.278

8.429
7.575

Mo
(ppb)

-8.717
2.179

24.999

Mn
(ppb)
4792.644

9.790
0.204

(ppb)
4859.863

11.233
0.231

Sm

(ppb)
-887.724

6.407
0.722

Se

(ppb)
1328.230

20.056
1.510

Sb
(ppb)
4722.916

38.180
0.808

La
(ppb)

9.367
7.145

76.272

,vBe
(ppb)
9694.698

13.718
0.141

Ag

(ppb)
-0.697
1.052

151.012

Ie
(ppb)

-0.180
0.412

229.129

SIGNATURE BELOW REPRESENS CHEMICAL TECLflGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 5a3- TO

K
( 397%-&

4/yqs

0~

CL,--Z-4
583



.-Identity 1: SST2 Identity 2: Quati
Task name : TWC93

Sample Weight : 1.0000 Solution
On-Peak Integrations : 3 Off-Peak I

Mean
-S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
%.R.S.D.

Zr
(ppb)

3.085
0.917

29.716

Fe

(ppb)
-1.597
4.043

253.191

P

(ppb)
-60.660
27.702
45.668

Pb

(ppb)
4786.923

58.530
1.223

TI

(ppb)
117.026

9.249
7.904

Sr
(ppb)

1.262
0.234

18.559

Ca
(ppb)
113.113

0.698
0.617

S
(ppb)

8.405
10.356

123.222

Ti
(ppb)

-0.691
0.519

75.073

ty Control

oltune : 1.

ntegrations : I

Bi
(ppb)
3349.224

11.765
0.351

Cr

(ppb)
3.118
4.356

139.717

Mg

(ppb)
2.975
0.112
3.765

Cd

(ppb)

2.568
2.099

81.729

3:22 PM June 14, 1993

00

Si

(ppb)
17.641
1.545
8.760

Nd
(ppb)
4906.583

45.261
0.922

As

(ppb)
70.859
6.336
8.942

B
(ppb)

-1.929
3.974

206.050

AL

(ppb)
336.783

6.978
2.072

U

(ppb)
3257.726

63.569
1.951

Ma

(pPb)
40.078
6.456

16.108

K

(ppb)
-123.285

42.895
34.793

WHC-SD-WM-DP-045
REV I

Li

(ppb)
-0.558
0.000
0.000

Ce

(ppb)
4884.416

6.929
0.142

Mo

(ppb)
-2.516
1.122

44.612

Mn

(ppb)
0.060
0.415

691.889

Ni

(ppb)
9.802
3.925

40.040

Sm

(ppb)
4971.279

21.548
0.433

Se

(ppb)
89.458
20.089
22.456

Sb

(ppb)
45.297
88.368

195.087

La

(ppb)
4990.565

25.760
0.516

Ba
(ppb)

-1.134
0.117

10.345

Ag

(ppb)
4550.144

23.845
0.524

Be

(ppb)
2.248

0.412
18.330

584



Identity 1: SST3 Identity 2: Quality Control
Task name : TWC93
Sample Weight : 1.0000 Solution Volume : 1.00

..On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

,Mean
S.D.
% R.S.D.

M' En
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

\jZr

(ppb)
9670.302

19.308
0.200

Fe

(ppb)
3.809
1.490

39.108

P

(ppb)
10487.349

173.001
1.650

Pb

(ppb)
-96.583

7.182
7.436

T

(ppb)

4714.923
24.221
0.514

Sr

(ppb)

1.360
0.024
1.786

Ca
Cppb)
-12.063

0.097
0.802

S
(ppb)
4754.689

17.913
0.377

Ti
(ppb)
4800.926

10.517
0.219

ai

(ppb)
97.371
14.955
15.359

Cr

(ppb)
10.387
4.571

44.003

Mg
(ppb)

3.234
0.112
3.464

Cd

(ppb)
-7.437
0.449
6.034

3:25 PM June 14, 1993

N Si
Cppb)

10087.342
20.856
0.207

Nd
(ppb)
-68.184
13.066
19.162

Ni
As

Cppb)
4788.340

36.417
0.761

B

(ppb)
-0.851
4.345

510.686

'AL

(ppb)
4660.797

15.018
0.322

U

(ppb)
2291.064

34.880
1.522

Na

(ppb)
66.131
4.188
6.333

(ppb)
-29.643

10.578
35.684

WHC-SD-WM-DP-045
REV I

Li

C ppb)
0.908
0.654

72.055

Ce

(ppb)
4.071
9.601

235.853

Mo

Cppb)
9621.239

14.319
0.149

Mn
(ppb)

2.458
0.260

10.561

Ni

(ppb)
83.475
2.971
3.559

Sm

(ppb)
-174.768

8.475
4.849

Se

(ppb)
3440.761

48.522
1.410

Sb

(ppb)
152.582
85.508
56.041

La
(ppb)

0.013
2.700

21095.030

Sa

( ppb)
0.254
0.206

81.042

Ag

(ppb)
267.182

8.389
3.140

Be

(ppb)
9849.805

22.049
0.224

5 85



Identity 1: 1 M HNO3 Reag Blank Identity 2: Direct

Task name : TWC93

SampLe Weight : 1.0000 Solution Volume : 1.00

on-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Mean

.S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Zr

(ppb)
22.021
25.306

114.920

Fe

(ppb)
-7.617
3.710

48.710

P

(ppb)
-32.670
23.991
73.433

Pb

(ppb)
62.165
45.694
73.504

TI

(ppb)
312.810
404.701
129.376

Sr

(ppb)
1.640
2.306

140.605

Ca

(ppb)
0.282
0.335

118.981

S

(ppb)
-1.609
25.023

1554.809

Ti

(ppb)
7.390
7.934

107.371

Bi
(ppb)
104.557
53.983
51.630

Cr

(ppb)
6.464

11.014
170.394

Mg
(ppb)

0.323
0.224

69.282

Cd

(ppb)
1.135
3.632

319.930

Si

(ppb)
69.
42.
61.

Nd
(ppb)

10.5
ill.

1055.4

As

(ppb)
-7.9
14.5

183.2

a
(ppb)

6.0
5.4

89.9

3:27 PM June 14, 1993

At

(ppb)
851 72.274

953 85.743

492 118.636

U u

92 1111.280

790 1180.624

22 106.240

Ma

(ppb)
50 67.868

67 78.390

30 115.503

K

(ppb)
70 55.857

60 234.707

53 420.196

WHC-SD-WM-DP-0 4 5
REV I

Li

(ppb)
3.246
6.960

214.394

Ce

(ppb)
176.883
219.205
123.927

Mo

(ppb)
-4.763
6.708

140.837

Mn

(ppb)
0.869
1.350

155.273

Ni

(ppb)
12.622
9.058

71.767

Sm

(ppb)
112.819
243.130
215.505

Se

(ppb)
39.319
34.583

87.954

Sb

(ppb)
24.969
5.175

20.726

La

(ppb)
23.399
18.903
80.785

Ba

(ppb)
4.889

5.253
107.447

Ag

(ppb)
40.938
13.642
33.324

Be

(ppb)
2.608
1.176

45.092

586



Identity 1: R3975 Dig STD 1-100 Identity 2: 13N106,14N1OB,21848B

Task name : TWC93
SampLe Weight : 1.0000 Solution Volt.n : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

.4 R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
595.231

2.172
0.365

Fe

(ppb)
220.165

7.908
3.592

P

(ppb)
663.066
23.991
3.618

Pb

(ppb)
511.864
32.694
6.387

T I

(ppb)
266.387

18.499
6.944

Sr

(ppb)
415.554

1.287
0.310

Ca

(ppb)
760.945

1.653
0.217

S

(ppb)
317.300

3.057
0.963

Ti

(ppb)
295.605

1.272
0.430

ai

(ppb)
400.557
22.570
5.635

Cr

(ppb)
206.892

1.708
0.825

Mg

(ppb)
243.835

0.624
0.256

Cd

(ppb)
398.661

2.122
0.532

Si

Cppb)
2512.116

6.598
0.263

Nd

(ppb)
431.025
12.170
2.824

As

(ppb)
292.077

2.159
0.739

B

(ppb)
328.558

2.052
0.624

3:29 PM June 14, 1993

WHC-SD-WM-DP-0
4 5

REV i

At

(ppb)
471.360
5.479

1.162

U

(ppb)
411.021

82.595
20.095

Na

(ppb)
831.714

9.099
1.094

K

(ppb)
289.962
31.339
10.808

Li

(ppb)
416.793

0.242
0.058

Ce

(ppb)
472.904

12.081
2.555

Mo

(ppb)
586.646

1.733
0.295

Mn

(ppb)
204.802

1.551
0.757

Ni

(ppb)
213.265

4.655
2.183

Sm

(ppb)
384.685

12.713
3.305

Se

(ppb)
258.594

16.334
6.317

Sb

(ppb)
185.332
59.875
32.307

La

(ppb)
495.794

5.401
1.089

Ba

(ppb)
426.330

1.390
0.326

Ag

(ppb)
145.274

0.865
0.595

Be

(ppb)
589.429

0.947
0.161

587



laentity 1: R3976 Sam SB-77A Identity 2: 0.0731g in .05 L

Task name : TWC93

Sample Weight : 1.0000 SoLution VoLume 1.00

on-Peak Integrations : 3 Off-Peak Integrations : 1

...- ... .......-- .. - ---------- .- --------- --

Mean
S.D.
% R.S.D.

Mgan

S.D.
% R.S.D.

Mean
S.D.

e R.S.D.

Mean
S.D.
4 R.S.D.

Mean

S.D.
% R.S.D.

-Zr

(ppb)
4536.657

24.253
0.535

Fe
(ppb)

465768.217

2136.921
0.459

\P
(ppb)
6380.903

142.101

2.227

Pb

(ppb)
4638.794

4b .681
0.877

TN- *t
(ppb)
4379.870

118.399
2.703

Jsr

(ppb)
156.486

0.868
0.555

Ca

( ppb)
7615.853

34.487
0.453

S

(ppb)
7803.204

31.012
0.397

N-TI

(ppb)
519.566

2.155
0.415

Bi

(ppb)
-3839.344

46.685
1.216

Cr

(ppb)

2795.146
13.032
0.466

Mg

(ppb)
4037.958

19.696
0.488

Cd

(ppb)
389.733

2.615
0.671

(ppb)
49167.7

362.6
0.7

Nd

(ppb)
1929.2

84.9

4.4

As

(ppb)

165.9
18.2
10.9

9
(ppb)
-279.3

9.3
3.3

3:33 PM June 14, 1993

WIHC-SD-WM-DP-045
REV I

AL

(ppb)
81 362529.944

28 1917.990

38 0.529

U

(ppb)

84 1125924.798

53 4761.770

03 0.423

Na

(ppb)

14 833.451

28 10.243

86 1.229

K

(ppb)

76 633.996

34 43.327

41 6.834

Li

(ppb)
26.702

0.160
0.599

Ce

(ppb)
-3648.188

49.032

1.344

Mo

(ppb)
92.832
5.571

6.001

Mn

(ppb)
1945.020

12.347
0.635

C ppb)
395.226

2.644
0.669

Sm

(ppb)
12255.270

52.927
0.432

'Se

(ppb)
1034.749

44.138
4.266

Sb

(ppb)
2976.996

52.957
1.779

C

583

La

Cppb)
-328.949

8.101
2.463

Ba

(ppb)
472.657

2.949

0.624

VAg

(ppb)
277.466

8.572
3.089

Be

(ppb)
115.728

0.779
0.673



Identity 1: R3976 Sam SB-77A Identity 2: 0.0731g-.O5L-1mL-5mi
Task name : TWC93

SampLe Weight : 1.0000 Solution Volte: 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

4-
r Mean

S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)
760.075

5.104
0.672

Fe

(ppb)
80669.818

299.092
0.371

P

(ppb)
982.945
36.647
3.728

Pb

(ppb)

817.150
5.743
0.703

Tt
(ppb)

789.151
27.968
3.544

Sr

(ppb)
26.357
0.212
0.803

Ca

(ppb)
1317.841

5.420
0.411

S

(ppb)
1248.994

2.908
0.233

Ti

(ppb)
85.687
a.385

0.682

Bi

(ppb)
-1608.705

16.297
1.013

Cr

(ppb)
474.129

2.226
0.469

Mg

(ppb)
687.524

2.532
0.368

Cd

(ppb)
68.864
2.498
3.628

Si

(ppb)
8155.058

36.896
0.452

Nd

(ppb)
306.981

6.419
2.091

As

(ppb)
24.541
18.904
77.028

a

(ppb)
-48.841

0.614
1.256

3:57 PM June 14, 1993

WHC-SD-WM-DP-0 45
REV I

-AL

(ppb)
60418.662

276.088
0.457

U

(ppb)
188175.521

818.096
0.435

Na

(ppb)
147.572

5.799
3.930

K

(ppb)
112.856
30.126
26.694

Li

(ppb)
3.490
0.527

15.099

Ce

(ppb)
-586.371

4.800
0.819

Mo

(ppb)
9.796
2.035

20. 779

Mn

(ppb)
329.896

1.142
0.346

Ni

(ppb)
67.965

5.182
7.625

Sm

(ppb)
2046.401

22.019
1.076

Se

(ppb)
211.798
14.509

6.850

Sb

(ppb)
497.023
56.725
11.413

La

(ppb)
-48.318

0.000
0.000

Ba

(ppb)
78.848
0.588
0.745

Ag

(ppb)
41.837

1.537
3.674

Be

(ppb)
18.524

0.467
2.522

589



Identity 1: R3976 Spk SB-77A Identity 2: 1ml-5mL (std iml ea)

Task name : TWC93

Sample Weight : 1.0000 Solution Volune : 1.00

on-Peak Integrations : 3 Off-Peak Integrations : I

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

- *

Mean
S.D.

% R.S.D.

Mean
S.D.

% R.S.D.

S-

Zr

(ppb)
2387.669

14.156
0.593

Fe

(ppb)
83105.143

324.996
0.391

P

(ppb)
2866.233

66.066
2.305

Pb

(ppb)
1618.325

19.573
1.209

TI

(ppb)
1529.901

0.000
0.000

Sr

(ppb)
1656.144

4.817
0.291

Ca

(ppb)
3670.603

17.059
0.465

S

(ppb)
2102.501

27.074
1.288

Ti

Cppb)
895.888

3.846
0.429

B I

(ppb)
-8.758
29.945

341.919

Cr

(ppb)
1312.072

10.425
0.795

Mg

(ppb)
1520.702

4.754
0.313

Cd

(ppb)
1651.655

4.143

0.251

Si

(ppb)
10165.782

47.569
0.468

Nd

(ppb)
1153.664

25.999
2.254

As

(ppb)
844.086

14.701
1.742

(ppb)
753.720

6.540
0.868

4:03 PM June 14, 1993

WHC-SD-WM-DP-04 5
REV 1

AL

(ppb)
62481.703

198.432
0.318

U

(ppb)
192300.959

747.053

0.388

Na

(ppb)
1793.758

11.081

0.618

K

(ppb)
802.959

45.016

5.606

Li

(ppb)
1654.154

6.186
0.374

Ce

(ppb)
280.090

13.364
4.771

Mo

(ppb)
1628.732

3.280
0.201

Mn

(ppb)
1142.839

2.149
0.188

Ni

(ppb)
893.592

3.404
0.381

Sm

(ppb)
2635.445

23.594
0.895

Se

(ppb)
979.930

6.447
0.658

Sb

(ppb)
1443.388

48.032
3.328

La

(ppb)
779.543

0.000
0.000

Ba

(ppb)
1712.870

6.484
0.379

Ag

(ppb)
862.745

7.343
0.851

Be

(ppb)
1657.056

4.441
0.268

590



Identity 1: HN03 Reag Stank Identity 2: Direct

< ask name : TWC93
Sample Weight : 1.0000
On-Peak Integrations : 3

Solution Volume : 1.00

Off-Peak Integrations : 1

WHC-SD-WM-DP-045
REV 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

- Mean

S.D.

x i.s.o.

Zr

(ppb)
2.351
1.165

49.561

Fe

(ppb)
-10.074

6.849
67.989

P

(ppb)
-44.666
11.995
26.856

Pb

(ppb)
5.356

13.547
252.933

TL

(ppb)
-36.371

9.249
25.431

Sr

(ppb)
0.224
0.128

57.282

Ca
(ppb)

-0.221
0.000
0.000

S

(ppb)
-19.712

7.338
37.228

Ti
(ppb)

0.130
0.075

57.438

Bi

(ppb)
11.970
8.305

69.380

Cr

(ppb)
0.579
1.708

294.893

Mg

(ppb)
0.194
0.194

99.999

Cd

(ppb)
-0.778

1.655
212.536

Si

(ppb)
-3.145
4.943

157.181

Nd

C ppb)
3.764

18.785
499.093

As

(ppb)
0.346
7.644

2211.094

B

(ppb)
-2.836
1.747

61.579

AL

(ppb)
15.114
6.580

43.537

U

Cppb)
144.619
36.701
25.378

Na

(ppb)
18.077
4.855

26.860

K

(ppb)
-102.928

10.578
10.27

Li

(ppb)

0.384
0.105

27.270

Ce

(ppb)
16.071
6.350

39.513

Mo

(ppb)
-2.067
0.467

22.595

Mn

(ppb)
-0.240

0.052
21.658

Ni

(ppb)
5.924
3.304

55.765

Sm
(ppb)

2.778
8.918

321.066

Se
(ppb)

22.606
7.231

31.988

Sb
(ppb)
-17.945
50.289

280.247

La

Cppb)
6.249
2.700

43.213

Ba

Cppb)
0.489
0.135

27.712

Ag

(ppb)
0.002
0.692

29729.747

Be

(ppb)
0.270
0.156

57.735

591

4:10 PM June 14, 1993



Identity 2: Quality Control 4:12 PM June 14, 1993
Task name : TWC93
Sacpte Weight : 1.0000 Solution Votuea: 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

MqanI
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

L,D.
% R.S.D.

Zr

(ppb)
0.002

24.654
1099060.313

Fe

(ppb)
4840.059

15.504
0.320

P

(ppb)
-12.678
36.647

289.057

Pb

(ppb)
41.990
52.763

125.656

TI
(ppb)
367.307
363.361
98.926

Sr

(ppb)
9741.066

63.856
0.656

Ca

(ppb)
9695.360

57.083
0.589

S

(ppb)
126.648
17.788
14.045

Ti

(ppb)
5.661
7.214

127.429

Bi

(ppb)
-508.171

50.270
9.892

Cr

(ppb)
4886.888

48.246
0.987

Mg
(ppb)
4820.429

29.320

0.608

Cd

(ppb)
9653.310

150.816
1.562

Si

(ppb)
27.291
44.628

163.528

Nd

(ppb)
72.803
76.576

105.182

As

(ppb)
18.320
3.168

17.293

B

(ppb)
4792.396

12.551
0.262

AL

(ppb)
-75.851
85.905

113.256

U

(ppb)
1564.165
1119.843

71.594

Na

(ppb)
9545.499

67.821
0.711

K

(ppb)
4878.435

188.465
3.863

WHC-SD-WM-DP-0 4 5
REV 1

Li

(ppb)
9602.339

185.008
1.927

Ce

(ppb)
278.490
216.951
77.903

Mo
(ppb)

-3.864
5.567

144.065

Mn

(ppb)
4843.156

30.184
0.623

Ni

(ppb)
4929.447

69.299
1.406

Sm

(ppb)
-785.081
248.210
31.616

Se

(ppb)
1379.706

78.097
5.660

Sb

(ppb)
4789.546

109.747

2.291

La

(ppb)
23.399
15.035
64.256

Ba

(ppb)
9733.594

75.122
0.772

Ag

(ppb)
13.681
12.751
93.206

Be

(ppb)
0.899
1.021

113.578

592

Identity 1: SST1



Identity 1: SST2 Ident
Task name : TWC93

Sample Weight : 1.0000

On-Peak Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
4. R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

.% R.S.0.

Zr

(ppb)

11.745
2.260

19.240

Fe

(ppb)
2.703
5.230

193.469

P

(ppb)
-8.680
31.737

365.654

Pb

(ppb)
4816.125

50.427
1.047

TI

(ppb)
179.597
18.166
10.115

ity 2: Quality Control

Solution Volume : 1.00

Off-Peak Integrations : 1

Sr
(ppb)

2.411
0.665

27.596

Ca
(ppb)
115.906

0.730
0.630

S

(ppb)
20.345
7.028

34.547

Ti
(ppb)

0.908
0.714

78.621

Bi

(ppb)
4146.295

14.606
0.352

Cr

C ppb)

5.771
1.399

24.240

Mg
(ppb)

3.622
0.224
6.186

Cd

(ppb)
1.960
0.807

41.140

4:14 PM June 14, 1993

Si

(ppb)

32.735
2.227
6.803

Nd

(ppb)
4823.128

62.842
1.303

As

(ppb)
106.461
10.892
10.231

B

(ppb)
2.269
0.937

41.307

AL

(ppb)
370.976

7.755
2.090

U

Cppb)

3307.200

28.733
0.869

Ma

(ppb)
21.165
3.522

16.639

K

(ppb)
-107.000

19.632
18.347

Li

(ppb)
2.199
0.735

33.446

Ce

(ppb)
4962.821

13.364
0.269

Mo

(ppb)
-0.629
1.021

162.325

Mn

(ppb)

1.259
0.270

21.427

bp

593

WHC-SD-WM-DP-0
4 5

REV i

Ni

(ppb)
1.060
2.750

259.425

Sm

(ppb)
5010.117

12.509
0.250

Se

Cppb)
17.258
20.189

116.984

Sb

(ppb)
98.375
46.577
47.346

La

(ppb)
5007.714

12.375
0.247

Ba

(ppb)
0.254
0.591

232.297

Ag

(ppb)
4411.662

67.748
1.536

Be

(ppb)
3.507
0.156
4.441



11ientity 1: SST3 Identity 2: QuaLity Control

Task name : TWC93
Sample Weight : 1.0000 SoLution VoLume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.

R.S.D.

Mean
S.D.
*% R.S.D.

Mean
S.D.

AX R.S.D.

*4ean

S.D.
% R.S.D.

Mean
S.D.

k R.S.D.

Zr

(ppb)
9658.118

18.747
0.194

Fe

(ppb)
14.006
2.052

14.652

P

(ppb)

10619.299
203.923

1.920

Pb

(ppb)
-123.130

36.228
29.423

TI
(ppb)
4751.254

12.110
0.255

Sr

(ppb)
1.598
0.084

5.263

Ca

(ppb)
-5.025
0.349
6.942

S

(ppb)
4804.374

42.758
0.890

Ti

(ppb)
4809.006

7.767
0.162

Bi

(ppb)
39.885
14.385
36.066

Cr

(ppb)
16.156
2.644

16.364

Mg

(ppb)
4.851
0.000
0.000

Cd

(ppb)
-7.952
1.066

13.404

(F

100

48

4:16 PM June 14, 1993

Si AL

ppb) (ppb)
05.686 4683.119

19.362 8.413

0.194 0.180

Nd U

pb) (ppb)
74.380 2325.316
22.061 32.959

29.661 1.417

As Na

pb) (ppb)
06.660 46.639

16.076 1.737

0.334 3.724

B K

pb) (ppb)
-1.418 -117.178

2.195 27.538
54.764 23.501

WHC-SD-WM-DP-0 45
REV 1

Li

(ppb)
0.908
0.277

30.527

Ce
(ppb)

14.471
1.386

9.576

Mo

(ppb)
9666.261

30.849
0.319

Mn

(ppb)
3.957
0.450

11.363

Ni

(ppb)
82.558
4.597
5.568

Sm

(ppb)
-184.015

16.645
9.045

Se
(ppb)
3432.739

18.198
0.530

Sb
(ppb)
267.772
62.102
23.192

La

(ppb)
1.572
7.145

454.526

Ba

(ppb)
1.017
0.237

23.316

Ag

(ppb)
98.847
17.291
17.492

Be

(ppb)
9854.750

23.761
0.241

594



WESTINGHOUSE HANFORD COMPANY Ld-
222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV 1
Lab Segment Serial No. Customer 10:

X 7 S-b- 77 Q
Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist: S jr f, Date:

Starting Time: 00 Temperature

Ending Time: Chemist:

Comments:

Description Lab 10 Description Lab ID

INITIAL LMCS CHECK ST Jf__-__

2 REAGENT BLANK 12

3 A49 19 -1

4 -31 71(-- n.3 14

1 15

6 _16

7 17

8 1

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

I



WHC-SD-WM-DP-045
REV 1

TOTAL ALPHA ANALYSIS - ACID DIGESTION

Seu.*I o. Sampi. Poini - . Da la.. Tu, Iss. M P 'o.Iy

R 3976.-8725' iBECHTOLD-1 -t 9:47 24
01*'ntanaion MeghoaSiand.'a Rasul Un', Charg. Cod. Aeruna

AT LA-50B--1 1 uCi/G Rec E13975 0
Sa~.oi Sa. Custoir 0

? ,N SB-77A
RHfltih. Calculation. Raauias

COUNT AS uCI/L
USE 13,14,15 OR 16

- 2.2y AI/O 7

An~~asi - I Analyst - 2 Aay. - 3 Analyst - 4 Analyst - 5

Hit Hr. HIS HrS

Cal. Tlim Conmplaio LlA Un.ir

54--5 lR-IO-S3

BEST AVAILABLE COPY

535G



WHC-SD-WM-DP-0 4 5
REV I

TOTAL ALPHA ANALYSIS - ACID DIGESTION

g&t41g' -'.3

3o

/3976-

Alpha C alcoliains by V1 so 44-l4-1-13 at 22:54:30
let 114 2 -itch nasa Alpha off. : .2274
Stpl site : .1 at IiitIi.s : -1

Raot I I

--a
./4

vt-

eat I 2

77112

3,

0.3 * 5.5241('02 stiL alpha

0.3 * S.137#02 wCi/L alpha

Alpta Calcslatios by VI s 04--IIM at 23:02:23
let 1? 2 -isfl total Alpha ff.. .2043
Sasple site : .1 et lilutio, : I

label I I

264114

10

AWe A 2

241117

it

1.7 * 5.7137C#02 stiL

0.7 * 5.21241402 sti/L

alphaa IpAA

BEST AVAILABLE COPY

53;

I,

-



WHC-SD-WM-DP-04 5
REV I

TOTAL ALPHA ANALYSIS - ACID DIGESTION

BEST AVAILABLE COPY

SuI No. S.mpl. Po.. . Da. Tim. .a. P1.iy

R 3975.-8525 33ECHTOLD-1 - - 7-93 9:39 24
WteumnaImOf Meinoo/stanaru Rasn Ciarg. Codta Aeruns

AT LA-508-101 % RECOV I E13975 0
Sawpi* Sn. CusIOmer 10 ,

7- jam) LTD
Rm.,hs. CaitnlaIsons. Results

SS10 EV-CRB

STD# 4(r8l RESULT /-34't"

STD VAL/. C3f36-2- %REC g. 3j;

Analyst.I Analyst-2 alyss-3 Anilysl Analy-

ata ,.. Cohp.d LA. nM

____-___ /ft It'
Sa-. t tn1-to-sa

I



WHC-SD-WM-DP-0 45
REV i

TOTAL ALPHA ANALYSIS - ACID DIGESTION

3

3D

/-V

_0

P p- A I - 1,.05139I - f g76-5c2,5

Alpha Calcelatiom by VI es 04-14-1993 at 2
ht 114 2 -lach tout 4lpha elf.

Saple site : 10 it to : I

Horet I I

---- - l0.3 1.2975E-02 mci
3,

Rosal I 2 - g'
2175

------ . 0.3 z 1.4302E-02 mci/
30

Alpha CalcMlation
ht I 2 -loch
sagple size : 10

by Vit
mal
It

2: 05:31
2274

'L alpha

L alph

o 04-14-I93 at 22:04:27
Alpha Ill. : .2043

hlistios : I

Nost I 1

1771
------- - 1.7 a 1.2795E-02 dilL alpha

3,

Rent 1 2

1915
-----. . 0.7 1.414?9-02 stiL alpha

30

BEST AVAILABLE COPY

599
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WHC-SD-WM-DP-045
REV 1

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 14

RADIONUCLIDE: Am-241
HALF LIFE: 154497
COUNT TIME: 5
CPM BEG: 0.5

CALIBRATED BY:

DATE

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

03/16/91

TIME COUNTS @
0 DEG.

87483

159352

230843

69454

128127

179974

69515

143043

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

&-f,5-- ?2-
RA JONES

COUNTS @
90 DEG.

87372

158460

230757

69575

127361

179903

69809

143396

15897

16973

HD 0 = 09/25/44

COUNTS @
180 DEG.

87925

159108

230921

69518

127118

181057

69580

144729

COUNTS @
270 DEG.

88316

159191

232459

69568

127197

180724

69692

141218

36340C5 5 03/16/91

BEST AVAILABLE Co

197772 197178 197963 197369

SIZESTANDARD
ID

36B40A8

3634037

36B40C7

36B40A3

3624083

36240C3

36B40A6

36B40B6

600



STANDARD SIZE
ID

36B40A8

36B40B7

36B40C7

AVERAGE,

STANDARD
ID

36B40A3

36B40B3

36B40C3

AVERAGE,

STANDARD
ID

36340A6

3634096

36B40C5

AVERAGE,

1"

1"

1"

1"-

2"

2"

2"

2" -

5"-

5".

5" =

STD
VALUE

60570

109900

159700

0.2910

STD
VALUE

61800

110700

161400

0.2274

STU
VALUE

59470

109800

160100

0.2484

AVE
CPM

17554

31805

46249

+/- @95%

AVE
CPM

13905

25490

36082

+/- 695%

AVE
CPM

13929

28619

39514

+/- 695%

WHC-SD-.WM-DP-045
REVi

DECAY DECAY CORR
CORR

1.00

1.00

1.00

0.0004

DECAY
CORR

1.00

1.00

1.00

0.0069

DECAY
CORR

1.00

1.00

1.00

0.0260

CPN

17639

31959

46472

0.14 %

DECAY CORR
CPM

13973

25613

36257

3.05 %

DECAY CORR
CPM

13997

28757

39705

10.48 %

EFFICIENCY

0.2912

0.2908

0.2910

ON 03/16/91

EFFICIENCY

0.2261

0.2314

0.2246

ON 03/16/91

EFFICIENCY

0.2354

0.2619

0.2480

ON 03/16/91

NEW EFFS FOR DET 14 Am-241 1- 0.2910 2" - 0.2274

5" - 0.2484

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV I

Lab Segment Serial No.
P :~-

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Customer ID:

Analysis: Sample Prep:

Instrument, Procedure/ Rev: L-

Technologist: zfv -f Date: 2

Starting Time: c Temperature

Ending Time: (2 Chemist: m
Comments:

Description Lab 10 Description Lab 10

I INITIAL LMCS CHECK STO 2 -- 9 1
2 REAGENT BLANK .J 12

3 p- (7G 13 ___D1

41 14

15

7 17

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

_ _ _ _ __ _ _ __ _ _ _ _ _ _ _ I T, -dft

q5-q



WHC-SD-WM-DP-045
REV 1

URANIUM ANALYSIS - ACID DIGESTION

Senal No Sampi. Poi, Dat. Tm 1ssad Pl.m'iy

R 3975.-8540 BECHTOLD-1 6- 7-93 9:39 24
O.Iflmmnhlon M.Ihod:Slandsrd flesul Unis Chatga Coo. Reruns

U LA-925-106 % RECOVERY E13975 0
$Smnpi. S.*. Custom.r IC

? , reo -o --. too e>-t; STD
Aemarks. Caltuullmon.. esulls-

STD/ 7 93 RESULT 3,O7 JftS

ST AL %RECn REJR SUPER RUSH
SPIKE IDCAL r25
SPIRE VO .)

AAnl yst - 2 AflysI - 3 Anayst -4 Analyst - 5

Mrs M4' MrC -r

seT.. C .pftl b r

622
~- ii:
64

-32 F-

s/y

BEST AVAILABLE COPY

603

.z /Q 1OO li



WHC-SD-WM-DP-04 5
REV I

URANIUM ANALYSIS - ACID DIGESTION

Sr14 No. .Sampi. Poin Da. Tin. taad Pro.Wy

R 3976.-8740 BECHTOLD-1 6- 7-93 9:47 24
D.Iennenalson MeiWoc Slandsrd ResIt Units Char Coda Saruln

U LA-925-106 G/G Rec E13975 0
Sanpt. S.. CusiomI ID

? , too - 10 - ,too - O > , 5O0 . SB-77A
Remarks. CaIculiSbons. Results

. n SUPER SUPER RU

AA D /(-
Anays - Analyst - 2 Analyst - 3 Analyst . 4 A Alyst

HMs "'s I is

Ten' Complelid N

BEST AVAILABLE COPY
604

R 10-63)I j 1 47



WHC-SD-WM-DP-045
REVI

THIS PAGE INTENTIONALLY LEFT BLANK
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aA --9v64
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-045
ANALYTICAL BATCH REV I

L Segment Serial No. Customer ID:

An is: S pe Prep:

Instrument: 1j,5 k& Procedure/ Rev: \ LA%.. \I0-\

Technologist: Date: C

Starting Time: Temperature

Ending Time: Chemist: L 4 L

Comments:

Description Lab ID Description Lab ID

1 -nib4 noC, Ct-uta 1( l S Fv- 11____________

2 _ _ _ _ __ _ _ 12

3 13
4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

kMM8f

A-6000-881 (03/92)



PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
WHC-SD-WM-DP-045

REV I

34/,,

/4)

p
I1Ac .. ,

//rr.tL-

/z/.rnt%.

BEST AVAILABLE COPY

9* 607

S/

S ial No Sampis Point * lot. lime ssue Proity

R 3975.-3411 BECHTOLD-1 16- 7-93 9:47 22
Oeternnnalhon M.*hoda tandard RespIt Units Charge Cod. Reruns

6u14 ILA-943-101 G/L E13975 1
Sample Sa. CIslomer 10

7 0/0/o 0 e oX STD
Semeiks. CaJl1taons. Resulis

ACID ADJ r //' 5 '0/

VOL ACID .2L7.L Oo$ 9/

VOL H20 , u.1 . z-

An alys -

DTm. Completed L %J u

72J --

I

( -15 - 13



PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
WHC-SD-WM-DP-045

REV I

A 3976*moo,

r4-, i DefX2L 377

-S (±t ty/eS)

C-53/f

53 2'1~'
~~~-0

/ir 9~ 2

BEST AVAILABLE COPY

to 608

,. -79W - ____ __ 8/ _
seaal No. Sampl. Poin, A, Tmia sud Puowiy

R 3976.-34111 BECHTOLD-1 6- 7-93 9:51 22
Odi*,m.nson M. odSt.ndard Rsult Units C.args Coa. IRvuns

Pu IAtA LA-943--11 .G/L - E13975 1
Sampia Sua Cust., i

? .;00 All 40 5oo) sB-77A
&emarin. Calculatmons. flflutts

ACID ADJ. . -

VOL ACID ,L] M .. ',# l

VOL H20 ,97 M.. //r. t.L

- 'S P SUPER RUSH
Analyst - 2 . Analyst 3Atlyll - 4 Aaayst - S

at -Tim. Compieald La? Und gr

A

f~

Z-V T i lt



G F N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE

R3976-3411,A
File TID SU7934.SPC

A N A 1.4 -fs-9 3

A N A I. Y ', I

WHC-SD-WM-DP-045
REV 1

Counted on;
Detector/Geomet
Co tii ti e:

6/15/93 I?3: 0
r flnumt*r: 7/ 1

900. Sec

PEAK ANALYSIS

Peak tente r
Initial Finel

305 .204 :105.284
232.453 232,453
152.980 152.980
97,470 97.410
80.793 80.793
29.339 29.339

FWHM
InIi i.; Al F nel
16.000 9.669
20.000 9.657
72.000 2.000
24.000 55.005
20.000 Z.062
40.000 22.059

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2 Pu239

Pu240
3 Np237
4

6 U 238

AEA Peak Centroid
Frcct. Exp. Obs. i'irr.
0.1280 S.499 5.07 -0.00$4

5.480 5.507 -0.027
0.8656 5.143 5.164 -0.021

3.144 5.164 -0.020
0.00,16 4.781 4.791 -0,010
0.0003 4.530
0.0002 4.451
0.0013 4.200 4.210 -0.010

FWHM
0.05

0.05

0,01
0.26
0.01
0.00

Couin i.
Raie I.nm
832.47

5627.72 2

29
1
:1
8

. 85

.90

.57

.28

Ar t ivi Us
0/m uiw

5926.26 0.267K-02
0.204E-02

8 4 5,31 0.130F-01
). I3)E-01

175.89 0.792E-04
9.76 0.4,iE-05
q. 04 0.4362E-05

sn.oy 0 2481:-01

DETECTOR CAL IBRATTON -

Enerss(MEV) - 4.072 + (0.0047)*ChannL1
Ener~s ron'4e (MeV): 4.072 TO 6.478

Efficinc- - 0.1951 CPM/lPM

TTA. COUNT DATA:

I tem
Raw spectrum
Smoothed
Compasite ti
Resi dua is

Total
98606.0
98606.0
977)? 0

1079. 1

AnSTd AEC

BEST AVAILABLE COPY

% Recnve rs
100. 000
100.000
98.906

'94

609

Peek
ID

1
2
3
4
3
6

Peak
Ini ti 1
1549.6

10839.4
24.9
3.1
2.5

10.7

fie iht
Finil1

1544 . 7
10750.2

22.8
1.4
2.3

11 .1

Tni
8.

:10.
2 C)

Tdu

000
000
000
000
000
000

Firia I
i .825
6 . 696
0 . 200

12. 6')5
0.679

21.865



SPECTRUM SD7934.SFC
1 LEGEND: RAW - .... MODELED FEAKS 1

6
6

r,, .. , ETC 3A170 9 .7

WHC-SD-WM-DP-045
REVI

4

4

.299* *999.**99.19*999999999#9199.*

.19
,,,,..,, 1
9,,,,,., 1

* .1 BEST AVAILABLE COPY

V. 610



Ror AEA Spectrum;
1

11
21
31
41
51
61
71
31
91

101
111
121
131
141
151
161
171
181
191
201.
2- 11

231
s241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

6.5.

3.

5,
1.

-7.

1.
3.

4.
5.
4,

7.
160,
6.57

3.
10.

7.

1 2
17.
21.
48.

176.
1630,
6677.
413.

3,
0.
7.

74.
770.
223.

0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0,
0.
0,
0.
0.
0.
0.
0.
0.,

0.
0.
0,
6.
7.

2.
'1,

4.
6.
1.
4.
7.
6.
6.
8.
9,

10,
16.
16.
25.

9, 1
200.

1905.
65T3.

199.
3.,

4,
4.
9.

203.
842,
135.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

0.
0,
9.

2.

1.
3.
1.
6.
3,
5.
3.
6.
8.

.11.
9,

'4,
22.
33.
46

236,
2285.
6020.

120.
2 .
7.
7.

17.
254.
900.

86.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

0.
0.
0.
0.
0.
0.

3.
4.
3.

2.

1 .
1.
9.
1.
3.,

4.,
3.,

27.

1,

71.

9.,

7.,

16.
27.
71.

314,
2822.,
5350.,

55.
3.
0.
8.

21.
298.
950.
47,

0.
0.
0.
0,

0,
0.

0,
0,
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
3,

3.

0,
0.
4.

1.

7.

9.

8.
9,

1. 
16.

73,
391.

34 34.
447 4,

34..94.

1,
0.4
3,

35.
343,
942,

0.
0.
0,
0.
0.
0.
0.
0,
0,

0.
0.
0,

0.
0,1.
0.
0,

0.
0.
6.
4.
1.
1.
1 .
6.

2.
4.

J01

4.
.0.

4.

5.

C2,

8.
39.

9.

30.

3978.
3A71.

01.
3.
4.
0.

30.

402.

882.
8.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

0.
U,

0.
0.

0.

0,
C,

3,
2.9

0.

1.
3,

0.

5.
5.,

4.
3.
8.
.,

726.

:I2.
0.

25.

89.
707.

4741.

2605.

0.

0.

0.

0.

478,.
728.

4.
0.
0.
0.
0.
0.
0,
0.
0.

0.
0,
0.
0.

O.4

0.
0.
0.
0.

t >
. .L

6.

.# 6.

9.
..

S).
3.

0 .

I ,

.
:. ,

19.
7,

750.

I, 

0.
0a.

20.

0,

0.
0.
0.

0,
0.
0.
0.

0.
0.,
0.

0.

0,

7.

5.

6 7,

7.3
- .9
23.
4.
.1.

04

3. ,

31

3
3

.

8,

C',

2.9

1. 

:, H
I. ,

10.s

1.,0,.

2.

9,

00,
, . ~

0,.
0.
0.
0.

0.
0.
0.
0.
0,
0.

BEST AVAILABLE COPY

- 611

0,
6,
7.
2.

0.
1,
3,
.1.

5.
5.5,
6.
9,

15,
7,

28,

42,

.*95

6383.
63.

0,

3,

117.
644,
307.

0.
0.
0.
0,
0.

0.
0.
0.
D.
0,
0,

0.

0.
'.

0,

Raw liatda Dulmr- SP' SJ7?3,1,SF C



A L P H A F N F R G Y
Rev. 110

DATA REDUCTXON REPORT

SA M FL E

BEST AVAILABLE C9;URt97,.2s1 B,

Counted on:
Detector/Geomet C4

6/15/93 P13, 0
numbs 8/ .L

Count time.

PEAK ANALYSIS

Peak ot-ntwr
Initial

304.940
232.902
158.404
15 .1438
121 .297
67.982
29.228

F n i- 1
304.940
2,902
158.404
131;.148
32 3.2517
67. 982
2 9.228

FWHM
i 0

20,000
20.000
5?.000
16.000
36.000
12.000
16.000

F S i ri~ :.

1() .43

2.000
1. 6 1611
2.1 74

6.70 ;,,.9('

T au
Xni tJi.1 Fin i
10.00 0 .24

8.000 8.136
13.000 0.OTJ

o 000 v .9
8,400 1.6.)05

PEAK RESULTS

Peak
ID Isotope
1 P'i2.38

Am241

2 Pu239
Pu 240

3 NP237

N p237
U 235
I 2:58

AEA Peak Centroi6
Froct, Exp. Obs. Dif?.
0.1285 5.499 ' .493 0.006

5.480 5.193 -0,013
0.8676 5.143 5.155 -0.02

5.144 5.15- -0.011
0.0027 4.781 4.805 -0.023
0.0000 4.695
0.0009 4.640 4.630 0.010
0.0001 4.396 1. 380 0.016
0.000:3 4.200 4.197 0.003

FWHM
0.05

0.05

0.08
0.01
0.01
0.03

Coun i.
Rote c/n
944.62

6376.38 3

19.75
0.00

6.41
0 .47
1..87

'J/m uie

7:10. 456 .338E-02

0.259E-02
6478.13 0.16,F-01

O * 64F-01

j29,85 0<"8E-0A
0.00 0, 000E+00

611 .26 Q)275E-03

'l.7 y.614F-05
13.89 0,.626E-05

DETECTOR CAlIBRATTON
Energs(MEV) = 4.060 +

Energt range (Me'):
Efficier'cn 0.1

0.0047)A*Ciannwl
4.060 TO 6.466
748 CPN/DPM

TOTAL COUNT DATA:

Item

Raw spectrum
Smoothed
Composite fit
Re;iduals

Total
110990.0
110990.0
110242.5

7417.6

Aneluzed bv:

SRecoveri

100.000
100.000

99.326
0.674

----- 612

G E N E R A L A N A L. Y S I S

WHC-SD-WM-DP-0 45
REV I

Peak.
ID
1
2
3
4
3
6
7

Peak.
Initial
1734 .6

12063.7
17.5

2.3
2.6
1.4
4.8

hei!ht
Final

1746.1
12071.5

15.1
() I ()

2.3
1.4
4.4



SPECTRUM SD8154,SF'C

I LEGEND RAW = .... MODELED
5s

PEAKS t,2 ,., ETC

WHC-SD-WM-DP-045
REVI

7

7

6
6,

BEST AVAILABLE COPY
5
3
3
3
3

I

1

. , , ,

....... 1

..... .... .. 2

513



Raw Data Dump

21
31
41
31
61
71
21
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
-751
2" 61

271
281
291

11
321

- 331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
3,
5,
0.
0,
1.
1.
4.
1.
4.,

6.
4.
5.
3.
5.

11.
12.
18.
28.

122,
1625.
7463.

698,

2.

178.
965.
265.

0.
0,
0,
0.
0.
0,
0.
0.
0.
0,
0.
0.
0.
0.
0,
0.
0.
0.
0.

1
20
73

3

2
10

for AEA Spectrum '
0. 0. 0.
0. 0. 1.
3. 1. 6.
11 0, 1.
0. 0, 0.
1. 3. 1.
2. 0. 2.
1. 3. 0,

2. 3.
1. 2. 3,

2, 2, 2.
3. 4. 2,
4. 4, 2.
5. 6. S.6
I . 2. 5.
7. 4. 5.
5. 4. 6.
4. 10. 5,

14. 10. 13,
17. 17. 20.
21, 39. 27.
T7 , 212. 299.
14. 2489. 2981.
37. 6977. 6350,
82. 217. 107.

11. 2.~ 0.
2., 0, 6.
2. 5. 3.

111 ts8 I I.
29, 269, -354,
37. 1032. 1020.
68. 101. 47.

0, 0. 0,
0. -0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0,
0, 0. 0.
0, 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0,
0. 0. 0.
0. 0. 0.
00 0. 0.

. . 0.
01 0, 0.
0. 0, 0.
0.

SF: S1.8154 . SPC
0.
0.

2.
1,
2.

2.

3.
2.
5.
S.
3.
2.

4.
16.

9.
12.
43,

'100,
3961.
5120.

57 .
0.
1.
7.

23.
408.
996.

29.
0,
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0,
0.
0.
0.

0.
0,
3.
1.
1.
4
4.
1.
3,

3.
7.
4.,

7.
7.

1. 4
, 3,
13.

509.
4026.

-4476.,

1.
8.
.

-,

435.
99.

13.
0.
0.
1.
0,
V.

0.
0.
0.
0,.
0.
0.
0.
0.
0.
0.
0,

0.

BEST AVAILABLE COPY
0 614

0.
0.

0,
0.
2.
1.
0.
2.,

3.,

5.
1.
1.

:11,

S.

23.
47.

608,

3405.
12.,

1.
4.,

64.,
562,.
787.,

4.,
0.
0.
0.

0,
0.
0.
0,
0.
0,
0.
0.
0.

0.
0.

0.
0.

0
90.

9 .

CO)

: 0
3,

75.

60.
8.
4.
0.

SA.

6 t
60.

816.
9806.
2552.

4.
0.
1.5

0.
91.

63-.
689.

0,
0,

0.

0,
0.
0.
0.
0.
0.

'4

0.

0.

0.
0.

2.
2.

4,

9,

71.

I.

1061F.
6 : 6? .
~80.1

4,

3,

9,
709,
I '99 .

0,
0.5

'4,

0.
0.
0.

09.

0.
0,
0.
0,
0.

0,
0,
0.

0,

0.
3,
6.
1.
1.
1.

1.
0.

4,
4,
3,

21
0.
.1

1

21.
114-

1 347,
7193.

2,
0.
6,

14
129,
784.
400,

0.
1.
0,
U.

D.
0.

0,
0,
.
0.
0.
0.
U.

0.

S0.



WHO-SD-wM-oP-045
REVI

BESTAVAEA\ - y

*4 615

APC GEOMETRY STD 5816 (83-17)
COUNTED ON APC # 1

STO VALUE; 98530 DIM
TIME ZERO: 01/29190

BKG: 10
TODAY'S DA TE: 08/18/92
bDECAY CORR'.: 2.552 YEARS

NEW STD VALUE:. 981

COUNTS CNT TIME C/M COINC CORR CORR C/M GEOM

243204 5 48631 307 48938 0.4987
243913 5 48773 309 49082 0.5002
244771 5 - 48944 311 . 49256 0.5020
243758 5 48742 309 49050 0.4999
243766 5 48743 309 49052 0.4999
243637 5 48717 309 49026 0.4996
243514 5 48693 308 49001 0.4994
243765 5 48743 309 49052 0.4999
243849 5 48760 309 49069 0.5001
244044 5 48799 310 49108 0.5005

FOR 10 TRIALS AVG AVG AVG AVG
MAX 0.5020.
MIN 0.4987 48754 309 49063 0.5000



WHC-SD-WM-DP-0 45
REVi

BEST AVAILABLE COPY

APC GtOMEMWY S sai1 (83-47)
COUNT W ON APC2

S TW VA L UE : 99630 ./ I
tIE ZE RO:.01/29/$0

TODA Y'S DA Tt : 08/20/92
DECAY COOW'N: 2.567 YtARS

NEW SID VAL.UE: 98127

COUNTS CNT TIME

242703
243638

243386
243764
244275
244108
244275
243645
243015
244057

243516
243510
243627
243690
243901
244466

C/M

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

COINC COR!?

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

*'- 616

COl? C/M

48837
49026
48975
49052
49155
49121
49155
49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013

16 TRIALS AVG AG AVG
MAX 0.5013

0§IN O.4977 4735 309 490 3 0.4998



BEST AVAILABLE COPY
DET #

WHC-SD-WM-DP-0 45
REV 1

1 2 3 4 5 6 7 8 JUPITER II
I n~.4 r .. [ ,~ &I ,c~y~Ft,~< ~ A 1% .t.2a..r ~...WJ .. *.4..t....

SCT/SHIFT Np 0 ax ,'q4 I '/ r laG 15' 15 __ OUT l
rT1%$v - Pu )0SF 912 22 13s 2 ;'ZT 2v_

DATE Am /Sf ___ jyo5 So2. ___ 3n

(-/_3 Cm /5t 3o %C __ ZC 57- *(a _70

JUP AEA4 K . r . 3.. _'.4 __-2 4. ~ 44 1.1 1. 3 1

SCT/SHIFT NP O 1/'.5'/ /50 1-51 1 .-

9H P, /01 -21F qn- gi- gl ?? :Ta Zyc

DATE Am /T5 i ± 9 0oC .70J13 -3 o A
(e-/(93 cm /57 -3-7GTTI 1 i GT

JUAA__K 3__ 2_ 3.3 3_ 4 _._43 . - _.4

SCT/SHIFT Np fk isC Dr Lg5wx .I1i|5LJSL --

or/f- u Pj .270 21I 3242s3L 7(-__
DATE AMHF/ V 13- To8' 0o 3po7- ____ ____

:-/c7-95 Cm /G/ 7' T %F 37(a S70 '570 %
JUP A A ___P 3._ 3.2 3 3.4 ' _ 4._ . 4 2_3 .

SCT/SHIFT NP 9 ' 15.)5 __S _ GD I 'f I SY

mLgll Pu \ 2 2,15 l F 2304'31
DATE Am )37 3CS ___ 109 c ' 70A 70.T7,

le /-T cm /I/ -STc -3 -) 3 20 -T9

JU AEA'# PK 3.. 3.' 3. 3 . - 4.'2 _4_3 4.4_____ 1 . 1.2 1.3 1.4

SCT/SHIF Np . /
6 Pu 21/ 3- 13/ a33 ;.17 931 A31

DATE Am L 3 ___ 3OC 3 m 363 342,

C /61 37/3 .3'2L 7 5  3/. 576 32
JUP AEA a' jPf 3. 3 2 j3.3 34[_4.1Tt4.2 4.3_.4_. 1..2 _.3 __.4

SCT/SHIF NP V.2/ .45~/ /.- /'53 __ 5
P. //0 ;727 23i a301

DATE Am1 3 6 3o9 J3'W 707SO3 3ea

&--264 Cm /O 3?3 _ 74 |-__ _ . 3__

NOTE: Np ( 'Np)
Pu ("Pu)
Am (UAm)

peak
peak
peak

must
must
must

be at
be at
be at

ch
ch
ch

150 +/- 10 (3.2
229 +/- 10 (3.2
300 +/- 10 (3.2

- 4.4)
- 4.4)
- 4.4)

or ch
or ch
or ch

80 +/- 10
113 +/- 10
139 +/- 10

3.
3.
3.

1,

1,
1,

Cm ('Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1,

1.1 -
1.1 -

1.1 -

1.4)
1.4)
1.4)

1.1 - 1.4)

617



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
WHC-SD-WM-DP-045

REV I
Lab Segment Serial No. Customer 10:

Analysis: Sample Prep

Instrument: tj 3 -17 9 Procedure/ Rev: a G-J23l 0 b-

Technologist- Date: 6 - < .93

Starting Time: Temperature 2'Y -

Ending Time: Chemist: z,)a

Comments.

Description Lab ID Description Lab 10

1 INITIAL LMCS CHECK ST 375 1,-

2 REAGENT BLANK 1A 12

41 13 -4?I 14

5 15
6 16

7 17

9 19
10 I20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

.4j. i 3 IO_ 1_.

A ________________ ________________ ______1__1___ 7_



WHC-sD-WM-Dp-045
REV I

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

Seri No. Sampla Po.1, Dale Time lesad 4 Pnonty

R 3975.-85811 BECHTOLD-1 6- 7-93 9:39 21
Detenrmnamon MernooStanaard Result 1nm', charge Code Reruns

Pu239/40 LA-503-156 % RECOVERY E13975 0
Sample Sits Customer ID

7 m - -.. J STD
RemP. CalCulSo , Ras
EDP R211

STD#69 (3Q
AREL SUPER SUPER RUSH

STD VAL./So. S %REC

,,sr fe -o - ~7o Bq3>, L.fn ,- .AEA - 48OMN
ATTACH PRINTOUT

Analyst - 2 alys- 3 Analyst - 4 An Oly

T'e7 Completad Lab U gi

,4,Z p-416A

BEST AVAILABLE COPY

619



WHC-SD-WM-DP-045
REV 1

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

1T 4 516?

3o

I. ~)

*~ 2s9 -

Qgo-9 ( .inq) - * eka:3 ' {

. 134 (.2oltn')

BEST AVAILABLE COPY

S5r1st N0. Sample Point Oat. Time tsted Prnony

R 3976.-8781 BECHTOLD-1 6- 7-93 9:47 24
Dciermnnstion M.i.todS.mna.rd Result Unel Ciarg. Cod. Reruns

Pu239/40 LA-503-156 uCi/G Rec E19S75 0
Sample Se C.ss..w 10
? Sn k - /Cito.n. - /&,L SB-77A

COUNSUPER SUP

:.i - TTACH PRINTOU1

Anstyst - A iA.,t - 2 Analys - Analyst -. A4l yt -

- ;,. T .C mp L:!d

- 1 3 1fr

?910

I

2 V. tlk-
A1.3



WHC-SD-WM-DP-045
REV 1

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION

-y' --- . ' , - -

Se1t NO. Sa tph Point 0at. Ti. at t N Pro1ty

R 3976.-BSE1i BECHTOLD-1 6- 7-93 9:51 20
Cetrmanat0On thlnd, Standard Raswit Units Ctaig. Codi ARSuns

Pu239/40 LA-503-156 uCi/G Rec E11457 0
Sampta Sit. CustOmflr to

7 So /..- ... -/'j SB-77A
mark.Cul. .n.f. "AEA-48DM

DUPLICATE SAMPLE AT A -R480K
COUNT AS uCI/L
I i Tin wJD3

y. k" . le SUPER RUSH

Afl*yyM - AAtyst - 2 y - 3 Analyst 4 Anatyst S

To.s Co.pWIad Lab i

" 60er.4 0 - £-31

P-o a6- ) 6-43

/S2.f'l QrnJ*s a*)

(sn-vi)=/Z7

.~

/:flL.,71A-

BEST AVAILABLE COPY

621

/3996 -~ if?,l

lo'e l, qrc,



-I7'$sWHO-SD-WM-DP-045
REV I

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R-3975-8581

File ID: SD2969.SPC

Counted on: 6/17/93 @ 0: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2360.0 2417.5
785.5 782.2

2589.3 2591.4
7.2 9.2
3.1 2.3

Peak center
Initial Final

364.973 364.973
3.499 305.499
231.792 231.792
124.719 124.719
73.044 73.044

FWHM
Initial Final
24.000 17.374
24.000 18.857
24.000 16.495
104.000 2.000
48.000 119.891

PEAK RESULTS

eak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4 Np237
5 U 235

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.4181 5.756 5.769 -0.013

5.786 5.769 0.017
0.1403 5.499 5.495 0.004

5.480 5.495 -0.015
0.4378 5.143 5.156 -0.013

5.144 5.156 -0.012
0.0028 4.640 4.664 -0.024
0.0009 4.396 4.426 -0.030

Count
FWHM Rate c/m
0.08 52.86

0.09

0.08

0.01
0.55

17.74

55.35

0.35
0.12

Activity
d/m uCi/ea
0.01 0.415E-08

0.557E-08
0.00 0.189E-08

0.145E-08
0.01 0.425E-08

0.425E-08
0.00 0.454E-09
0.00 0.161E-10

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
63895.0
63894.0
63208.6

685.5

% Recovery
100.000
99.999
98.926
1.073

Analyzed by:

Peak
ID
1
2
3
4
5

d1

Tat
Initial
12.000
12.000
12.000
52.000
24.000

Final
7.524
7.985
7.254
0.200

45.168

622



SPECTRUM S02969.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHO-SD-WM-DP-045
REVI

5
5
5
5
5

4
4
4

3
.3

3.

2
.2

2.

1

.. 3
....... ................. 3 ...
......................................................... 3.

3.. I................ .............................. 3
.......... 3

.2.
........ 2

............ 2

.. 2

......... 1.

...... .... ...... ..... ... .... .. .......

...... ................................... ... ...- .- .........- -. -..-

.....................................

... I

623

9378.6



WHC-SD-WM-DP-045
REV -

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141

2 151
161
171
181

Cy 191
201
211

21
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461

- 471
481

91
4l11

0.
2.
1.
3.
1.
1.
2.
5.
1.
2.
2.
4.
7.
1.
3.
6.

13.
12.
17.
15.
46.

190.
765.

1502.
298.

45.
45.
20.
33.

145.
389.
243.

34.
27.
82.

503.
1202.
649.

20.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
1.
0.
0.
1.
7.
2.
1.
1.
1.
7.
3.
4.
4.
1.
5.

13.
11.

-23.
59.

199.
890.

1428.
217.
45.
49.
22.
43.

148.
450.
247.

29.
35.

103.
591.

1300.
569.
11.
1.
1.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

0.
1.
2.
0.
4.
4.
2.
3.
3.
3.
5.
2.
2.
2.
1.
1.
6.
9.

14.
25.
43.

244.
970.

1323.
180.
45.
32.
23.
36.

237.
421.
191.

17.
26.

114.
676.

1278.
463.
3.
0.
0.
1.
0.
2.
1.
1.
0.
0.
2.
0.

0.
0.'
2.
0.
2.
1.
1.
1.
1.
5.
3.
2.
4.
2.
5.
7.
4.
9.

22.
27.
69..

259.
1041.
1129.

113.
56.
34.
35.
50.

213.
478.
145.

22.
35.

158.
740.

1290.
352.
2.
0.
0.
1.
0.
2.
0.
1.
0.
2.
2.
0.

SP:SD2969.SPC
0.
2.
0.
1.
3.
1.
3.
2.
1.
1.
2.
2.
2.
0.
7.
6.
8.
9.

24.
16.
79.

345.
1160.
1146.

71.
61.
51.
15.
48.

261.
407.
123.
39.
50.

199.
815.

1282.
270.
4.
0.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.

1.
2.
2.
0.
2.
1.
1.
3.
2.
2.
1.
1.
5.
2.
2.
6.
7.

17.
18.
25.
98.

362.
1231.
948.
51.
42.
34.
18.
64.

279.
422.
83.
22.
41.

239.
893.

1151.
170.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.

1.
1.
1.
0.
1.
3.
1.
1.
2.
2.
2.
2.
4.
5.
8.
7.
8.
6.

22.
33.
91.
450.
1282.
800.
47.
58.
30.
17.
98.

308.
408.
95.
36.
57.

276.
960.

1191.
110.
1.
0.
1.
1.
2.
1.
0.
0.
0.
1.
1.
0.

0.
2.
1.
1.
3.
1.
2.
2.
6.
2.
0.
2.
3.
4.
8.
8.
3.

10.
17.
22.
94.

513.
1351.
651.

43.
64.
21.
13.
87.

369.
331.

67.
28.
58.

289.
1095.
1116.

81.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
1.
0.

0.
0.
0.
0.
1.
3.
1.
2.
4.
1.
1.
3.
2.
2.
3.
8.
8.

14.
16.
37.

149.
576.

1307.
542.
37.
57.
20.
27.

115.
322.
336.

53.
35.
82.

407.
1108.
976.
52.
0.
0.
0.
0.
1.
1.
0.
0.
0.
3.
0.
0.

2.
1.
1.
1.
3.
5.
4.
4.
1.
3.
6.
2.
1.
4.
6.
6.
7.

14.
23.
43.

147.
685.

1435.
408..

38.
62.
41.
25.

107.
342.
277.
40.
27.
79.

463.
1250.

792.
39.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
1.
0.
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R-3976-8781

File ID: SD4568.SPC

Counted on: 6/17/93 @ 0: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2266.4 2232.7
743.5 740.1

3869.0 3828.5
7.0 7.7

Peak center
Initial Final

363.155 363.155
304.790 304.790
231.187 231.187
143.112 143.112

FWHM
Initial Final
16.000 6.560
20.000 7.233
16.000 7.209
104.000 2.000

PEAK RESULTS

Peak
ID Isotope

- 1 Pu236
Cm243

2 Pu238
Am241

3 Pu239
Pu240

4

AEA Pea
Fract. Exp.
0.3395 5.756

5.786
0.1129 5.499

5.480
0.5446 5.143

5.144
0.0030

k Centroid
Obs.

5.771
5.771
5.502
5.502
5.164
5.164
4.758

Diff.
-0.015
0.015

-0.003
-0.022
-0.021
-0.020

FWHM
0.03

0.03

0.03

0.01

Count Activity
Rate c/m d/m uCi/ea

33.83 265.94 0.120E-03
0. 161E-03

11.25 120.35 0.542E-04
0.415E-04

54.25 417.99 0.188E-03
0.188E-03

0.30 2.31 0.104E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.455
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residual'

Total
50793.0
50792.7
49815.8

976.9

% Recovery
100.000
99.999
98.076
1.923

Analyzed by:

WHC-SD-WM-DP-045
REV1

Peak
ID
1
2
3
4

Tau
Initial
8.000

10.000
8.000

52.000

Final
3.184
3.779
4.726
0.200

G-W

625



SPECTRUM SD4568.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-0 45
REVI

.... 3-

.................... 3 .
................................................................... 3 .
........................................... 3
..3..

2
... 2
.......... 2
.......... 2
2

.1

..........................1

........................................1

. . . .1.-
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WHC.-D-WM-DP-045
REVI

Raw Data Dump for AEA Spectrum:
1 0. 0.

11 0. 1.
21 0. 0.
31 0. 0.
41 1. 0.
51 0. 1.
61 1. 1.
71 2. 1.
81 1. 4.
91 0. 0.

101 0. 2.

121 2. 2.
131 1. 4.
141 2. 5.
151 5. 1.

6u 161 2. 3.
171 4. 7.
181 9. 6.
191 10. 18.
201 . 40. 36.
211 87. 96.
221 607. 738.
231 2572. 2228.
241 5. 3.
251 8. 3.
261 6. 4.
271 10. 3.
281 11. 11.
291 89. 105.
301 335. 421.
311 26. 17.
321 4. 8.
331 11. 12.
341 40. 42.
351 486. 576.
361 1426. 1589.
371 4. 4.
381 0. 0.
391 0. 0.
401 0. 0.

0. 0.
421 0. 2.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.

- 511 0. 0.

0.
0.
0.
2.
0.
0.
0.
0.
2.
0.
2.
2.
0.
2.
4.
7.
2.
8.

11.
22.
36.
97.

877.
1802.

2.
10~.
8.
7.

17.
140.
460.
3.
5.

26.
73.

678.
1601.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
0.
1.
1.
1.
1.
0.
0.
0.
2.
3.
3.
1.
3.
2.
4.
8.
7.

18.
34.

131.
1004.
1275.

3.
5.
5.

12.
16.

169.
551.

14.
9.

23.
78.

612.
1373.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.

SP:SD4568.SPC
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
3.
3.
3.
1.
4.
7.
6.

15.
18.
41.

198.
1213.

788.
6.

10.
7.
6.

16.
193.
462.

19.
6.

20.
85.

603.
1067.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
1.
0.
0.
2.
3.
2.
0.
2.
1.
2.
4.
2.
7.

17.
19.
54.

262.
1455.
437.
4.

14.
5.

11.
28.

207.
427.
8.

17.
25.

121.
557.
673.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

1.
0.
0.
0.
0.
1.
0.
0.
2.
1.
1.
0.
0.
2.
3.
3.
7.
7.
7.

27.
-52.

320.
1839.

219.
4.
9.

12.
8.

36.
231.
326.
6.

12.
20.

141.
582.
317.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
0.
3.
2.
4.
4.
6.
2.
9.

14.
28.
51.

391.
2138.

85.
3.
4.
9.

12.
42.

198.
190.
6.

19.
26.

227.
718.
143.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
0.
0.
1.
2.
2.
0.
1.
2.
2.
3.
1.
1.
7.,

12.
19.
21.
53.

482.
2468.

31.
5.
6.
9.

14.
52.

268.
108.

10.
16.
38.

284.
860.

55.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

2.
0.
1.
1.
0.
0.
0.
2.
1.
0.
2.
0.
0.
4.
1.
4.
5.
8.

10.
23.
66.

559.
2550.

11.
6.

11.
6.

15.
60.

252.
46.
8.

14.
34.

389.
1088.

24.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

627



WHC-SD-WM-DP-045
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R-3976-8881

File ID: SD5488.SPC

Counted on: 6/17/93 @ 0: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

368.677 368.677
309.156 309.156
235.751 235.751
108.845 108.845
81.782 81.782
31.650 31.650

FWHM
Initial Final
24.000 16.309
24.000 17.837
24.000 16.041
152.000 2.000
12.000 1.329
20.000 9.803

PEAK RESULTS

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4
5
6 U 238

AEA Pea
Fract. Exp.
0.2917 5.756

5.786
0.2427 5.499

5.480
0.4639 5.143

5.144
0.0012
0.0001
0.0004

k Centroid
Obs.

5.767
5.767
5.493
5.493
5.155
5.155
4.572

Diff.
-0.011
0.019
0.006

-0.013
-0.012
-0.011

4.447
4.200 4.217 -0.017

FWHM
0.08

0.08

0.07

0.01
0.01
0.05

Count
Rate c/m

52.44

43.62

83.38

0.22
0.02
0.08

Activity
d/m uCi/ea
0.01 0.361E-08

0.484E-08
0.01 0.409E-08

0.313E-08
0.01 0.562E-08

0.562E-08
0.00 0.148E-10
0.00 0.104E-11
0.00 0.702E-11

DETECTOR CALIBRATION
Energy(MEV) = 4.071

Energy range (MeV
Efficiency =

+ (0.0046)*Channel
: 4.071 10 6.426

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
90306.0
90305.9
89874.4
- 431.5

% Recovery
100.000
100.000
99.522
0.478

Analyzed by:

Peak
ID
1
2
3
4
5
6

Peak
Initial
2423.1
2019.8
4036.2

4.5
1.3
3.7

height
Final

2469.2
2035.2
4039.0

5.8
1.4
3.9

Tau
Initial
12.000
12.000
12.000
76.000
6.000

10.000

Final
7.217
8.890
7.800
0.200
0.637
2.413

U1,1
6239

******* CPM/DPM
)



SPECTRUM SD5488.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1

6 WHC-SD-WM-DP- 04 5
6 REV 1
6
6

4
4
5
5
4
4
4

..3

.. 3.

2

2.

5269.5

..... 3

.................................... .. .
.......................................................... 3

....................... 3

.........2.

..................... 2

........... 2

..... 1..

........................... 1

.... .... ..... ....... ..... 1

1

629

I



WHC-SD-WM-DP-0 4 5
REVI

Data Dump forRaw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211

21
.31
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481

91
all

0.
0.
1.
3.
0.
0.
1.
4.
3.
3.
4.
3.
2.
3.
2.

10.
4.
8.

20.
18.
32.
94.

603.
2057.
1273.

67.
26.
24.
35.

201.
778.
978.
162.

12.
55.

248.
1008.
1129.

97.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.

0.
0.
0.
2.
0.
0.
0.
3.
2.
0.
3.
3.
2.
1.
2.
6.
6.

16.
14.
10.
43.

122.
757.

2120.
1036.

52.
42.
27.
45.

233.
864.
922.
116.

15.
43.

319.
1059.
1041.

54.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

SP:SD5488.SPCAEA Spectrum:
0. 0.
0. 1.
3.. 1.
2. 3.
1. 0.
0. 1.
0. 0.
1. 0.
2. 2.
2. 1.
2. 1.
0. 0.
4. 3.
1. 3.
2. 3.
4. 3.
8. 13.

13. 14.
15. 19.
15. 17.
48. 39.

153. 202.
884. 973.

2262. 2240.
771. 610.
22. 34.
28. 30.
31. 28.
54. 64.

262. 320.
969. 1061.
810. 730.
103. 56.
25. 24.
50. 71.

386. 552.
1167. 1186.
910. 770.
40. 20.

0. 0.
0. 0.
0. 0.
0. 0.
3. 2.
1. 0.
1. 0.
0. 0.
1. 1.
1. 0.
0. 0.

0.
3.
2.
2.
1.
1.
0.
0.
2.
1.
2.
3.
0.
2.
4.
8.
3.
9.

22.
23.
63.

247.
1181.
2268.
490.

34.
30.
30.
77.

323.
1043.
632.
48.
25.
96.

489.
1269.
636.
11.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

0.
0.
2.
1.
1.
1.
3.
3.
0.
3.
2.
0.
5.
3.
6.
4.

13.
13.
21.
31.
58.

290.
1309.
2163.
321.

25.
30.
27.
70.

433.
1079.

501.
47.
27.

111.
582.

1372.
473.
9.
0.
0.
0.
0.
1.
2.
0.
0.
1.
1.
0.

0.
1.
2.
1.
0.
2.
2.
1.
1.
0.
2.
0.
2.
3.
4.
6.
8.

11.
22.
21.
64.

314.
1390.
2051.

249.
35.
29.
31.
96.

486.
1165.
380.

34.
30.

144.
641.

1342.
400.

6.
0.
0.
0.
0.
2.
0.
0.
0.
0.
2.
0.

0.
1.
3.
0.
1.
0.
0.
2.
2.
0.
2.
2.
2.
1.
3.
5.
9.

14.
18.
30.
83.

389.
1586.
1848.
173.
34.
38.
33.

115.
550.

1171.
307.

26.
33.

139.
748.

1314.
288.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.

0.
4.
1.
2.
1.
1.
0.
3.
2.
0.
1.
1.
0.
4.
5.
9.

10.
13.
15.
28.
96.

470.
1648.
1695.
118.

21.
24.
35.

138.
624.

1064.
257.

21.
46.

188.
896.

1333.
204.
1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.

0.
2.
3.
1.
1.
1.
1.
2.
1.
2.
3.
1.
4.
2.
2.
5.
9.

15.
19.
39.
83.
579.

1980.
1464.

69.
32.
27.
*27.
162.
741.

1027.
228.

17.
39.

231.
962.

1225.
122.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
0. 630
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WHC-SD-WM-DP-045
REVI

BEST AVAILABLE COPY

COUNTS CNT TIME

243204
243913
244771
243758
243766

243637
243514
243765
243849
244044

APC GEOMETRY STM 581 10 17J
COUNTEDON APC# I.

SID VALUE:.. .98530 .... M
ti/td ZEflO: .1299

8KG: . 10
TODAY'S DA TE:. 08/18/92......
DECAY CO'N:.2.552 YEA iS

NEW ST VALUE: 98127

C/M COINC CORR GEOM

0.4987
8 a5002
0.5020
S 0.4999
0.4999
0.4996
0.4994
0.4999
0.5001
0.5005

CORR C/M

48938
49082
49256
49050
49052
49026
49001
49052
49069
49108

OR 10 TRIALS AVG
MA X . 0.5020.
MIN 0.4987 48754 309 4-0063 0.5000

48631
48773
48944
48742
48743
48717
48693
48743
48760
48799

307
309
311
309
309
309
308
309
309
310

-* 63,



WHC-SD-WM-DP-0 4 5
REVA

BEST AVAILABLE COPY

APC GEOMETRY STD 5876 834717)
COUNTED ON APC #j2

STo VAL UE: 98530 /M
TIME zeRo: 01/29/90

KG: 10........
TODA Y'S bAt: 0/20/92
DECAY CORR'N: 2.557 YEARS

NEWSTD VALUE: 98127

COUNTS CNT TIME

242703
243638
243386
243764
244275
244108
244275
243645

243015
244057
243516
243510
243627
243690
243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310
308
308
309
309
309
311

FOR 16 TRIALS AVG AVG AVG AVG1

MAX 0.5013
MIN 6.4977 48735 309 49043 0.4998

632

CORR CIM

48837
49026
48975
49052
49155
49121
49155

49028
48900
49111

49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013



WHC-SD-WM-DP-0 45
REV i

BEST AVAILABLE COP's

CIM COINC CORR

48882 0.4981
48884 0.4982 1

APC GEOMETRY STD .5,816 83t7)
:COUNTED ON.APC # 3

'STD VALUE:...... 9530 /

TIME ZERO:, . 01/29/90.
8KG: 9

TODAY'SDATE: 08/19/92...
DECA Y CORR'.. 2.554.. YEARS

NEW STD VALUE: 98127

242920
242932
242052

243038
242907
242795

243214
243707
242647

241653

FOR * .10 TRIALS AVG AVG AVG AVG
MAX 0.4998
MIN .4955 48548 306 48855 0.4979

48575
48577
48401
48599
48572
48550
48634
48732
48520
48322

307
307
305
307
307
306
307
309
306
304

48706 0.4964
48906 0.4984
48879 0.4981
48856 0.4979
48941 0.4988
49041 0.4998
48826 0.4976
48625 0.4955

633

COUNTS CNT TIME CORR C/M GEOM



BEST AVAILABLE COPY
DET #

WHC-SD-WM DP-0 45
REV I

1 2 3 4 5 6 7 8

JUP AEA# PR 1.1 3.2 3232 3.4 4t4.2 4.3 4.4 1.i 1.2 1.3 1.4

SCT/SHIFT Np ,0 29±CC4 //, I /& S "k 1573
___/_-_ Pu / T2 '17 1 LZZ T '. y I 7I- (

DATE Am /%,1 25 VCS CL 130
(-/ 95 Cm ,55__ ___ '6 % gi 76C 37C 7i '..~ _cm /7T.,', 36 36 1-, y -- -. 7r I T&r

JUPt AEZAj "'K3. . 33 34' ' 4-1 42 4 .3t 4.4 A-1 1. 1.3 1.4

SCT/SHIFT NP I ) g' /Y7 /1f5 L j s, 151 1gSA I I I I ---d
v J (r Pu /cQ 127 'lflz C"Ic- 'I II

DATE Am 2t. Zr 11 3cc Yci 3cz _c_ - 1 1

cr- /c-Q ci Cm 5C % 1e 5 T 7 I' _y 7 161
sUP sAA i PK 3.: 3.2 V 3.4 4. 4.21 4 .3 4 . 1.1 1.4 14

SCT/SHIFT NP 1 -%I r1 fIU7 11:5 I/C / 5, j -'
___ /_G- Pu I// -Z0 2 7,4q :2'17 131 71 t II_

DATE Am 137 1C9 -6- C TOT 130/ c gt3 107-1

/9 Cm I/f 77I& rI -r7 Y-/7(, c 370 S-72 1_7 ___

JUP AE L!PL 3.1 3.2 3.1 6.4 4.1 4 4 4 1 . 1 3 1.
SCT/SHIFT Np : ... /A.., f X34j<____ 153 *

/, I' * Su 2'l F 1 3 I;L3 I I_ _ _

DATE Am IT'3c _ _ 'S zc-x 2 7st
Cmj :,/ J7g J-G( I.. -S1) 114G Ii J'c I~i - __

'SUP, Mk * "" .IS 1....3 ~ 41 'j"4~ . ~ . . 1.4

SCT/SHIF Np tt) 11,57 c4- IS. .f5'l X? J /S3 1 1 1
Pu I)// [3:L- X332 27 1/ ._

DATE Am f37 13e3 _,k.Z So2 3f jc 1,3 - 1.3 _ _ 1
L_ _l__0 Cm 1/. 1373 3'1 3 7 34jj 1 -6 3__

JUP AEAi.# P 3.1 J 3.2 . j 3. 4.1 4. 4.3 4 4 11 11.2 1.3 1.4

SCT/SHIF/ NP 2 . 2 / ' /1 - 1 _62 11_5 11 , -
jAY/G Pu //0 .;23,- 2a9 -- 3S 2,27 .23/ -36 1

DATE Am 13e, 3cs 3-/ - 3613 @ I I
Cm e 33 ) C

NOTE: Np
Pu
Am
Cm

( 'Np)

(1 9 Pu)

('A"CM)

peak must
peak must
peak must
peak must

be
be
be
be

at
at
at
at

ch
ch
ch
ch

150 +/-
229 +/-
300 +/-
368 +/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch
ch
ch
ch

80 +/-
113 +/-
139 +/-
160 +/-

10
10
10
10

(3.1,
(3.1,
(3.1,
(3.1,

1.1
1.1
1.1
1.1

1.4)
1.4)
1.4)
1.4)

*0 634

JUpITER 1:



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH / O REV 1

Lab Segm t Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: V) S -3) Procedure/ Rev: 3

Technologist Date:

Starting Time: Temperature 46 C-

Ending Time: Chemist: 4 C

Comments:

Description Lab ID Description Lab ID

4. -ne-S _________ a BSY,, 1

2 alk 12

3 f3 ...e-f 13
4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Z m c (esi?- I

A-400.81 103/921



WHC-SD-WM-DP-045
REV I

AMERICIUM 241 ANALYSIS - ACID DIGESTION

Sna, No Samnl. Pmoi 1 . r Da ,. Tin. Isaued P,orry

R 3975.-8582 BECHTOLD-1 6- 7-93 9:39 24
O ,m~natPon Weinad SandaiB ' Rasult Unels Ch.rg. Code R.'uns

Anm24l LA-503-156 % RECOVERY E13975.. 1
Sampia S'. Cushwear ID - .

? I ~ e-/e/STD
Rem.,ks. ClcwlS.iaona. fl..... AEA" - 480MIN
EDP R201 AR001 ; ATTACH PRINTOUT
STDs CW3I14- RESULT 36.2

STD VAL 7(-s4" %REC/S7- SUPER SUPER RUSH
tjr ,J 4n j -4. 8 4 a

/03

Analyst - 2 nat - Analyst - 4 Analys. - 5

Nr'rsMSMr M'S

Tsn Compweted Lab Unit Mg,

73___ JcrfV
.-R.5

BEST AVAILABLE COPY 6.366



WHC-SD-WM-DP-045
REV I

AMERICIUM 241 ANALYSIS - ACID DIGESTION

54,/ -544F6 ,

Seral No -che Po .. . . . Tin. usd. Ptiormty

R 3976.-5782 BECHTOLD-1 6- 7-93 9:47 24
Oenn'n.... Me...,oS.n..r. R.s..,1 ts Ch.," Co. Relns

Am241 LA-503-156 uCi/G ec E13975 1
SampI. Sea Cusin., ID

? Ig,-SB-77A
2w.Ihes. Ca'Cusa.onsflnuji. -

COUNT AS uCI/L 'AEA" - 480MIN
.V- gItf. J7r3 - ATTACH PRINTOUT

'SU t I.UPER RUSH
Uw - Analyst - 2 AnPyf - Anal 4 Anlyst-

Me M rs e. e

O~t.Tmr. Comol,d Lab Un.4 Ml,

2-

30

BEST AVAILABLE COPY

;162- 'St's - (ftz-

637



WHC-SD-WM-DP-045
REVI

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3975-8582

File ID: S02967.SPC

Counted on: 6/16/93 014: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

355.003 355.003
306.243 306.243
259.298 259.298

FWHM
Initial Final
16.000 9.124
24.000 17.965
28.000 18.343

Tau
Initial Final
8.000 0.000
12.000 9.647
14.000 11.838

PEAK RESULTS

Peak
ID Isotope
.1
2 Pu238

Am241
3

AEA
Fract.
0.1535
0.4725

0.3740

Peak Centroid
Exp. Obs. Diff. FWHM

5.728 0.04
5.499 5.503 -0.004 0.08
5.480 5.503 -0.023

5.287 0.08

Count
Rate c/m

1.35
4.16

3.30

Activity
d/m uCi/ea
7.12 0.321E-05

30.42 0.137E-04
0. 105E-04

17.33 0.781E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.450

Efficiency = 0.1901 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4110.0
4110.0
4405.6
-295.6

% Recovery
100.000
100.000
107.193
-7.193

Analyzed by:

638

Peak
I0
1
2
3

Peak
Initial

4.3
197.4
158.8

height
Final

3.8
196.2
157.4



SPECTRUM SD2967.SPC
LEGEND: RAW = .... MODELED PEAKS = 1,2,..,

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

1.
1. ............... 3

.... ........................ 3 ..

.3..

.2.

.2.

.... ... .... ............... 2 ..

............................... .... 2 ..

1 ETC 729.5

WHC-$D-WM-DP-045
REVI

.3........... 3 ..
.............
.............
.............
.. 3.....
... 2.
.............
.............
.............
.............
.2..

639



WHC-SD-WM-DP- 045
REVI

Raw Data Dump for AE

1
2
3
4
5
6
7
8
9
10

~r11
12
13
14
15
16
17
18
19
20
21

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
9

51

1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 1. 1.
1 0. 1.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 1. 1.
1 0. 0.
1 1. 1.
1 1. 0.
1 0. 0.
1 1. 0.
1 . 1. 1.
1 2. 1.
1 2. 4.
1 3. 7.
1 11. 14.
1 54. 61.
1 88. 63.
1 16. 21.
1 7. 7.
1 31. 40.
1 91. 96.
1 50. 54.
1 8. 7.
1 1. 1.
1 2. 1.
1 1. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.
1 0. 0.

1 0. 1.
S 0. 0.
1 3. 0.
S 0. 0.

0. 0.

A Spectrum:
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
3. 1.
0. 0.
0. 3.
3. 1.
4. 2.
4. 6.

16. 31.
78. 79.
57. 67.
12. 8.

6. 12.
41. 48.

119. 121.
57. 4T.

5. 4.
0. 1.
0. 1.
1. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
2. 0.
0. 0.
0. 0.
1. 2.
3. 4.

SP:SD2967.SPC
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
2. 0.
0. 1.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
1. 1 '
3. 4.
4. 9.

26. 44.
94. 98.
66. 46.
13. 8.
14. 12.
51. 68.

112. 107.
36. 32.
6. 1.
3. 1.
3. 4.
3. 4.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 1.
1. 1.
0. 0.
1. 0.
2. 1.

0. 0. 0. 0. 0. 0. 0. 0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
1.
1.
3.
3.
5.

30.
85.
32.
6.

17.
77.
94.
16.
2.
2.
3.
3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
2.

0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
3.

10.
27.

_Lj .
23.
3.
9.

72.
107.

22.
0.
2.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.

640
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WHC-SD-WM-DP-0 45
REVi

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3976-8782

File ID: SD5486.SPC

Counted on: 6/16/93 @15:.0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

6-/7-7;

Peak center
Initial Final

375.559 375.559
307.388 307.388
261.702 261.702
164.929 164.929
134.099 134.099

PEAK RESULTS

Peak
ID Isotope
1 Cm243

Cm244
2 Pu238

Am241

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0047 5.786 5.804 -0.018 0.07

5.796 5.804 -0.008
0.8977 5.499 5.491 0.008 0.09

5.480 5.491 -0.011
0.0925 5.281 0.06
0.0021 4.836 0.01
0.0029 4.694 0.03

Count Activity
Rate c/m d/m uCi/ea

0.31 1.91 0.861E-06
0.628E-06

59.90 370.89 0.167E-03
0. 128E-03

6.17 27.53 0.124E-04
0.14 0.64 0.287E-06
0.19 0.87 0.391E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel
Energy range (MeV): 4.077 TO 6.432

Efficiency = 0.2243 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33463.0
33466.0
33361.2

104.8

% Recovery
100.000
100.000
99.687
0.313

Analyzed by:

Peak
ID
1
2
3
4
5

Peak
Initial

8.9
2622.7

252.6
4.1
2.7

height
Final

8.4
2615.3

268.1
3.6
1.7

FWHM
Initial
28.000
24.000
24.000

112.000
16.000

Final
14.842
19.163
13.502
2.000
7.299

Tau
Initial
14.000
12.000
12.000
56.000
8.000

Final
1.986
7.987
3.988
0.200
0.084

r.I
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SPECTRUM SD5486.SPC
LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 9946.2

5
5

5

5
5
5
5
5
5

5
55

tf4
474cz': 4

e7-.

1
1

642
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REV1

.2

............... 2

.......... ..... ......... ................ ...... 2

.......... ...... .. ............... .......................... .. 2 .

.............................. 2
2.

.3

.3
2.



Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101

121
-131

141
1 51
161
171

7 181
191
201
211
221

- 231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
1. 2.
1. 0.
1. 2.
1. 2.
1. 2.
1. 2.
2. 2.
1. 1.
1. 2.
2. 2.
1. 1.
0. 2.
0. 3.
3.. 4.
3. 8.
2. 4.

12. 9.
29. 25.
84. 103.

138. 133.
73. 63.

125. 115.
424. 433.

1186. 1238.
1104. 908.

171. 105.
3. 4.
0. 1.
2. 5.
4. 3.
5. 3.
1. 2.
0. 0.
0. 0.
1. 1.
0. 0.
1. 1.
1. 2.
0. 0.
0. 1.
0. 0.
0. 1.
1. 0.
0. 0.

SP:SD

1(

1.

1.
5

135
84

8

WHO-SD-WM-DP-045
REVI

0. 0. 0.
0. 1. 0.
1. 1. 1.
0. 1. 1.
0. 0. 2.
0. 0. 0.
2. 1. 1.
0. 3. 1.
0. 1. 0.
1. 0. 1.
4. 0. 3.
0. 1. 1.
0. 2. 1.
3. 4. 1.
2. 1. 0.
2. 1. 0.
3. 2. 3.
3. 3. 3.
4. 4. 1.
1. 3. 0.
5. 3. 7.
7. 7. 5.
9. 6. 13.

12. 15. 18.
41. 49. 63.
06. 132. 123.
58. 140. 127.
61. 57. 57.
35. 150. 186.
27. 579. 650.
9. 1477. 1440.
9. 671. 590.
4. 65. 41.
1. 0. 1.
1. 1. 1.
3. 0. 1.
1. 2. 2.
7. 4. 6.
0. 4. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 1. 0.
1. 0. 0.
2. 0. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 0. 0.

5486.SPC
0.
0.
0.
1.
0.
2.
3.
0.
2.
0.
1.
0.
1.
3.
1.
3.
2.
1.
4.
4.
6.
6.

17.
14.
52.

152.
. 09M .

84.
168.
743.

1489.
496.

23.
1.
2.
3.
4.
5.
0.
0.
0.
0.
0.
4.
1.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
1.
0.
2.
2.
1.
1.
0.
0.
1.
1.
1.
0.
1.
1.
5.
4.
5.

26.
62.

150.
110.
85.

230.
848.

1440.
406.

20.
1.
1.
1.
0.
3.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
1.
1.
0.
1.
2.
1.
3.
1.
0.
1.
3.
2.
1.
4.
4.
3.
7.

25.
77.

150.
74.
76.

271.
914.
1316.
313.

17.
0.
2.
3.
5.
3.
0.
0.
0.
0.
0.
3.
0.
0.
0.
1.
3.
0.

0.
1.
1.
0.
0.
0.
2.
0.
0.
1.
1.
2.
2.
1.
0.
1.
0.
2.
7.
4.
4.
6.

10.
30.
71.

151.
78.
90.

296.
1013.
1324.
239.

11.
0.
1.
3.
2.
5.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
0.

0.
0.
0.
1.
0.
0.
1.
0.
2.
1.
2.
0.
1.
1.
2.
3.
2.
2.
2.
3.
2.
7.

15.
26.
84.

134.
60.
94.

345.
1067.
1197.
188.

7.
0.
2.
1.
6.
5.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
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BEST AVAILABLE COPY
DET #

WHC-SD-WM-DP-045
REVI

2 3 4 5 6 7 8 JUPITER II

JUP AEA.. PC 2.1 3.2 3.3 .4 441 4 4 .: 44 -1 21.4

SCT/SHIFT Np 0 )41/9 Cct / & Ss-g /q( Zs; I3

I_.____-__ Pu oS1c l '3S$ X2YI 3^( '21t __ _ _

DATE Am /54_- ___ - 2 3 '
3 g4

SCm 56! . ; 4 . 7. 4 3?c _

SCT/SHIFT Np jtt i ///- 7 /5v ji.:; 1 5 A l___ I I

DATE Am /?S c cX ycz -

cr- I Cm / 6.1 367 5 37 1 367 16_
:TA PKI 3.1 p .2 3.3 34 4 . 4.2' .3 44 I 2 1 1 13 1.4_

SCT/SHIFT Np I U- /ft, l-< /,5Lz .__
OW, /fc-, Pu /1/ '70 IV_ 23? 4 Li2 1 s7(

DATE Am 7 rc JOT :o / 73 3,c2 __-l 1 _
-/79T Cm iCi77 Z %Y 17% 3-7C 370 '3 5c,5

iT Tm m m A .~ .... ....... ..x. I ''Sk .' T .. <
_ _ _I._ Z_ ,%'i; L_ _ .4

SCT/SHIFT Np 6 /A t r /9/ I5 j )6Z is ___

/_ .pu ;L3 __ M; - ii . '31 -

DATE Am 13-, _ _ o S9 C-A fc ) V
-. /.... .m .. F 77 --- 77 -7 - -. ...... ... .c

UP AEA Z PK 3 1 3.2 3 3 3.4-4.11 4.2 44 3 4.4. 1.1:1 1 4

SCT/SHIF Np F 5 /.5 CJ D //jt / /Vfc/.._ -/
4M 6 Pu 1/// .2 3 )- )3/ -2 33 J.2J $U7 j45 3i

DATE Am )32 3Z3 Je2L 2cC jj3_0_1
______ Cm 1~i~ 73 311 J]5  J50 1-3 76 1~ Tg

_ _- AEA, 3 2:1 .3 12 3%4 1.4

SCT/SHIF Np w / f 5/2 /53 1-
[ )G Pu // 2 .32 2 27 ; l23/ z23)

DATE Am 1e- 3cC7 3d I .3c) -3- 9g2.

_ cm L4 33 ) 3g 367 37 36?

NOTE: Np ("Np) peak must be at ch 150 +/-
Pu ("9Pu) peak must be at ch 229 +/-
Am (2"Am) peak must be at ch 300 +/-

Cm ('"Cm) peak must be at ch 368 +/-

10
10
10
10

(3.2
(3.2
(3.2
(3.2

4.4)
4.4)
4.4)
4.4)

or
or
or
or

ch 80
ch 113
ch 139
ch 160

+/-

+/-

10
10
10
10

(3.
(3.
(3.
(3.

1,
1,
1,
1,

1.
1.
1.
1.

1.4)
1.4)
1.4)
1.4)

644



WHC-SD-WM-DP-0 45
REVi

BEST AVAILABLE COPY

APC GEOMETRYS7 STD 58....3..7
COUNTED ON APC 2

ST0 VALUE:. 98530
TIME ZERO: 01/29/90

BKG: 10
TODA Y'S DA TE:. 08/20/2
DECAY CORR'N:. 2.557 YEARS

NEW STO VALUE: 98127

COUNTS CNT TIME

242703
243638
243386
243764
244275
244108
244275
243645

243015
244057

243516
243510
243627
243690
243901
244466

C/M COINC CORR

48531
48718
48667
48743
48845
48812
48845
48719
48593
48801
48693
48692
48715
48728
48770
48883

306
309
308
309
310
310
310
309
307
310

308
308
309
309
309
311

FOR 76 TRIALS AVG...G AVG
MAX 0.5013
MIN 0.4977 48735 309 49043 0.4998

645

CORR C/M

48837
49026
48975
49052
49155
49121
49155

49028
48900
49111
49001
49000
49024
49037
49079
49194

GEOM

0.4977
0.4996
0.4991
0.4999
0.5009
0.5006
0.5009
0.4996
0.4983
0.5005
0.4994
0.4994
0.4996
0.4997
0.5002
0.5013



WHC-SD-WM-DP-045
REV 1

BEST AVAILABLE COPY

A'C GEOMET7YST 5816(83-17
COUNTED ON APC N3

S TO VA LUE: . 9 §83o b/A
TIME ZERO: 07/29/90

.KG: 0
TOA V'S DA TE: 08/19/92
DECAV CORRN: 2.554 YEARS

NEWST VALUE: 98127

COUNTS - CNT TIME C/M COINC CORR CORR C/M GEOM

242920 5 .48575 307 48882 0.4981
242932 5 48577 307 48884 0.4982
242052 5 48401 305 48706 0.4964

243038 5 48599 307 48906 0.4984
242907 5 48572 307 48879 0.4981

242795 5 48550 306 48856 0.4979
243214 5 48634 307 48941 0.4988

243707 5 48732 309 49041 0.4998

242647 5 48520 306 48826 0.4976

241653 5 48322 304 48625 0.4955

Pot? . .70 TRIALS AVG AVG A VG
MAX 4098
A11N 0.495. 48548 306 48855 .4979

*p 646



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP 45

ANALYTICAL BATCH REV 1
Lab Segment S iai No. Custom ID:

Analyis: Sample Pre@i4.f-7-7

-Tha~c--42 P2 r-
Instrument: w 1'i7Z Procedure/ Rev:c,# !;3 f5

Technologist Date: dN7-.'

Starting Time: Temperature 2Y1'-
Ending Time: .{ r- Chemist: 5A

Comments:

Description Lab ID Description Lab ID

2 /k12

3 ffc77(f, 4R21 13
4 14
5 15
6 16
7 17

8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

6 4

A-6000-881 103192)



WHC-SD-WM-DP-04 5
REV I

AMERICIUM 241 ANALYSIS - ACID DIGESTION

C,

-412

(46 )0 (1)

BEST AVAILABLE COPY

3-~ tACOt -

SaI No. . Sanpl* Ponin .at* T 1'saute Puo"Iy

R 3975.-8562 BECHTOLD -1 '6- 7-93 19:39 24
0.Ilnnmsntion Mrtho&rSaand.,d Result Units Charg. Coe Asruns

Am241 LA-503-15 % RECOVERY E13975 2
Sampic Sm's Cuton's IC

-a- LSTD
Remnw'n. Calculitsons. Rasulti-(

EDP R201 AR001RERUN
STDsl RESULT .3, '.EA" 48QM-
STD VAL %REC /2pgr 5 ATTACH PRINTOUT

A>jy t - 3 IAnal rAalysi -

____ ITY M4O6 A 05

0.e a c~m,.,.;t

?# 648



WHC-SD-WM-DP-045
REV I

AMERICIUM 241 ANALYSIS - ACID DIGESTION

Serlal No sampl. Point Dale Time Issued PtiouIy

R 3976.-5782 BECHTOLD-1 6- 7-93 9:47 24
Deter.naon Met.od. Sandard Result unds Chug. Code ReuFln

Am241 LA-503-156 uCi/G Rec E13975 2
Sample Se1 Custom., 10

?SB-77A
Ae.'arke. Calculations. Results

COUNT AS uCI/L
14 1,,N 1Mb, RERUN

"AEA" -480Mi
ATTACH PRINTOUT

A 6y. - I Analyst - 2 Analyst - 3 Analyst 4 Analyst -

MrHiMs 
HitMr

Tine Completed La Utt MgU

5d6004t-tO.c5-1-3lTin ~ ~ Ves72/g-arIe A

/0

1

BEST AVAILABLE COPY
' 649



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R3975-8582

File ID: S04572.SPC

Counted on: 6/18/93 @ 8: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak
Initial
1343.6
993.2

height
Final

1275.4
944.8

Peak center
Initial Final

301.971 301.971
256.222 256.222

Initial
20.000
16.000

WHM
Final
8.787
7.893

PEAK RESULTS

Peak
ID Isotope
I Pu238

Am241
? Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.5837 5.499 5.482 0.017 0.04

5.480 5.482 -0.002
0.4163 5.234 5.272 -0.038 0.04

Count
Rate c/m d/m

19.98, 214.94

14.25 1003.58

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.1291 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17917.0
17915.5
17115.6

799.9

% Recovery
100.000
99.992
95.527
4.465

Analyzed by:

r

A N A L Y S I S

WHC-SD-WM-DP-045
REV 1

Peak
rrt ID

1
2

Tau
Initial
10.000
8.000

Final
5.193
4.643

Activity
uCi/ea

0.968E-04
0.742E-04
0.452E-03

I ;-

850



SPECTRUM SD4572.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

2.

. 2.
.1.

WHC-SD-WM-DP-045
REV 1

........ 2

................................ 2

.............................. 2

.1

..................... 1

. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. .. . . . . . . . . . .

.............................. 1

4735.4

651



WHC-SD-WM-DP-0 4 5
REVI

Raw Data Dump for AEA Spectrum:
0.
0.
0.
1.
0.
0.
1.
0.
2.
0.
2.
1.
0.
0.
1.
0.
0.
0.
0.
0.
3.
2.

14.
37.
75.

352.
100.
27.
56.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
1.
1-.
3.

14.
28.
88.

405.
68.
21.
58.

288.
854.

51.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
1.
1.
0.
0.
2.
0.
2.
1.
1.
4.
3.

18.
26.

109.
567.
50.
27.
42.
267.
708.
37.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
0.
0.
1.
1.
1.
3.
3.
2.

10.
34.

121.
610.

38.
25.
62.

332.
567.

33.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.

SP:SD4572.SPC
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 1.
0. 1.
0. 2.
1. 0.
2. 1.
2. 3.
2. 3.
9. 4.

12. 12.
23. 40.
163.
662. Cj)
46. 34.
28. 22.
94. 88.

385. 403.
386. 216.
17. 11.
0. 0.
1. 0.
1. 1.
0. 0.
1. 3.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
2.
1.
0.
1.
0.
0.
3.
5.
9.

13.
38.

252.
460.

29.
25.

125.
605.
118.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
2.

1.
1.
1.
0.
0.
0.
2.
1.
9.

10.
20.
53.
294.
169.
28.
43.

178.
870.
86.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

"652



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT WHC-SD-WM-DP-04 5
REV I

SAMPLE
R3976-8782

File ID: SD5492.SPC

Counted on: 6/18/93 @ 8: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
106.9 112.4
398.8 389.9

159862.3161213.8
118.1 104.2
105.3 109.7

Peak center
Initial Final

441.394 441.394
374.240 374.240
306.265 306.265
84.053 84.053
29.033 29.033

FWHM
Initial Final
28.000 19.881
24.000 19.109
28.000 21.203

336.000 2.000
28.000 20.924

Tau
Initial Final
14.000 6.718
12.000 4.188
14.000 7.219
168.000 0.200
14.000 16.790

PEAK RESULTS

Peak AEA Peak Centroid
ID Isotope Fract. Exp. Obs. Diff.
1 Cm242 0.0007 6.115 6.098 0.017
2 Cm244 0.0028 5.796 5.789 0.007

Cm243 5.786 5.789 -0.003
3 Am241 0.9950 5.480 5.476 0.004

Pu238 5.499 5.476 0.023
4 0.0009 4.454
5 U 238 0.0006 4.200 4.201 -0.001

FWHM
0.09
0.09

0.10

0.01
0.10

Count Activity
Rate c/m d/m uCi/ea

2.77 16.21 0.730E-05
11.34 49.16 0.221E-04

0.303E-04
4047.33 18663.51 0.841E-02

0.110E-01
3.72 16.12 0.726E-05
2.40 13.49 0.607E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.067 + (0.0046)*Channel

Energy range (MeV): 4.067 TO 6.422
Efficiency - 0.2307 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2075998.0
2075998.5
2033777.0

42221.8

% Recovery
100.000
100.000
97.966
2.034

Analyzed by:

6

Peak
ID
1
2
3
4
5



SPECTRUM S05492.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 592627.8

WHC-SD-WM-DP-045
REVI

5
5
4
4
4
4
4
4

3.
.. 3

3
....... 3
........................ 3 ..
......................................................3.
..................................... .......................... 3
............................. 3
.3

2
2
2
2
2

654



WHC-SD-WM-DP-045
REVI

Raw Data Dump for AEA Spectrum:
1 0. 0. 0.

11 0. 0. 2.
21 53. 76. 51.
31 66. 56. 62.
41 25. 28. 16.
51 19. 29. 33.
61 43. 45. 39.
71 53. 53. 52.
81 61. 57. 56.
91 42. 60. 46.

101 76. 56. 56.
111 64. 67. 67.
121 63. 77. 61.
131 72. 74. 68.
141 82. 87. 89.
151 85. 110. 93.
161 111. 110. 111.
171 132. 123. 131.
181 138. 169. 142.
191 177. 190. 199.
201 225. 238. 240.
211 331. 358. 379.
221 543. 551. 614.
231 795. 888. 927.
241 1088. 1159. 1193.
251 1825. 1918. 2053.
261 2712. 2741. 2845.
271 4107. 4403. 4835.
281 11106. 12347. 13951.
291 34255. 38269. 42243.
301 79185. 82721. 85207.
311 61037. 53272. 45998.
321 8223. 6279. 4495.
331 235. 112. 96.
341 23. 15. 20.
351 41. 29. 52.
361 108. 123. 124.
371 205. 231. 218.
381 114. 98. 65.
391 9. 4. 2.
401 2. 1. 2.
411 5. 3. 7.
421 11. 11. 11.
431 31. 36. 50.
441 41. 60. 50.
451 18. 8. 8.
461 0. 0. 0.
471 1. 0. 0.
481 0. 0. 1.
491 0. 2. 0.
511 0. 0.

0.
39.
76.
54.
15.
34.
45.
44.
56.
50.
65.
64.
71.
80.
90.
90.

104.
112.
147.
169.
268.
339.
616.
938.

1230.
2099.
2945.
5234.

15565.
47183.
86946.
39237.
3391.

63.
17.
55.

128.
224.

53.
3.
2.
7.

17.
46.
53.

6.
0.
0.
1.
0.

SP:SD5492.SPC
0.

39.
78.
55.
21.
31.
47.
52.
48.
58.
52.
71.
72.
67.

101.
111.
104.
144.
147.
227.
270.
408.
640.
906.

1275.
2120.
3000.
5907.

17693.
51858.
86721.
32821.

2432.
40.
13.
54.

140.
199.

51.
6.
6.
3.

28.
50.
53.
2.
0.
1.
1.
0.

0. 0.
45. 53.
59. 62.
39. 44.
24. 25.
35. 48.
46. 41.
48. 60.
45. 65.
58. 54.
58. 63.
55. 74.
68. 63.
84. 89.
83. 104.

101. 100.
108. 103.
131. 146.
161. 153.
207. 201.
280. 259.
383. 406.
660. 653.
959. 1039.

1328. 1476.
2305. 2392.
3187. 3190.
6435. 7124.
19732. 22020.
56095. 61500.
85269. 82684.
26731. 21805.
1676. 1200.

29. 13.
16. 17.
58. 84.

158. 164.
177. 194.
40. 22.
0. 2.
4. 3.
o 10.

.4/. 32.
51. 62.
51. 35.
2. 5.
0. 0.
0. 0.
0. 2.
0. 0.

0.
41.
63.
42.
15.
37.
48.
65.
52.
47.
57.
64.
71.
85.
95.
85.

122.
130.
172.
185.
290.
444.
746.
978.

1539.
2456.
3375.
8050.

24651.
66215.
78932.
17169.

810.
18.
26.
67.

181.
174.

19.
4.
3.

14.
34
67.
47.
1.
1.
0.
6.
0.

0.
53.
73.
35.
26.
40.
52.
46.
53.
64.
44.
59.
68.
98.
84.

113.
117.
140.
154.
217.
279.
452.
788.

1091.
1618.
2647.
3608.
8899.

27302.
70751.
73605.
13620.

509.
11.
31.
88.

201.
133.

15.
3.
7.
9.

31.
65.
27.
0.
0.
0.
1.
0.

0.
63.
64.
31.
32.
47.
53.
48.
56.
58.
62.
63.
70.
86.

109.
133.
128.
145.
160.
195.
357.
503.
824.

1059.
1704.
2600.
3807.
9780.

30763.
75197.
67762.
10554.

321.
21.
30.

118.
209.
132.
8.
6.
5.

11.
38.
55.
26.
0.
0.
1.
0.
0. 655



WESTINGHOUSE HANFORD COMPANY 96-3
222-S LABORATORY WHC-SD-WM-DP-045

ANALYTICAL BATCH REV 1
Lab Segment Serial No. Customer 10:

3 __-'_'_ -77Q
Analysis: Sample Prep: 4

Instrument: 7iAY7"7 Procedure/ Rev: I.- to- - c

Technologist: p LT /A. ( X Q S ) Date: 6- 14 13

Starting Time: /4: DD Temperature C.r '

Ending Time: /f- 1- Chemist:

Comments:

Description Lab ID Description Lab ID

1 INTTIAL LMCS CHECK STO 13t1- FITso 11
2 REAGENT BLANK 12

3 43171-P7-X0 13

41 14

5 15 _ _ _ _ _

6 1 16

7 17

8 . - 1

10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Ly 4_ __tti Ql-) I

L__ _ _ _ _ _ _ _ _ _ _



WHC-SD-WM-DP-045
REV I

TOTAL BETA ANALYSIS - ACID DIGESTION

Se.. No. Samial Poen ~ bag - j Issued Prioraly

R 3975.-8520 BECHTOLD-1 9:39 24
ODttirmnnocn MalhoO;Slsnad Rfslt Uflitt Cit., 9 . Coda - eruna

TB LA-508-101 % RECOVERY ETB975 0
Sa,,pa S. cusl..r ID

IN CHECK SAMPLE o 4.". STD

S515 EV-CRB

STD# (t5 r RESULT /-/k-/

STD VAL /./'s-/ %REC /02, o2

Analyse-yt - 2 Ar sI - 3 Analyst - 4 Anatyt - 5

ta. aT CoMp ld LAb Uni- Mqr

5-4-- tP.r '& : 4I

4In

I tea Calceltis by V1 so 06-14-1993 1 22:08:48
let 114 2 -inch asset leta ef. .3076
Siagle size: 10 aL lilutisa :

lst I I

81U3

.-.. -- - - -

let £2

16.0 - 1.1720E-01 sti/L beta

/. /4/6' -/

7141
-- - - - ...... .16.0 a 1.1243C-01 .Cilt beta

B0

BEST AVAILABLE COPY

657



WHC48D-WM-DP-045
REV I

TOTAL BETA ANALYSIS - ACID DIGESTION

*0

ots lets C clatit
Softi 114 2 -

W5 sagplf sill :

Go by VI e 06--14-1993 it 22:11:21
inch lost Ilia iff. : .30h
.5 At lilstiom : 202

Hoost I I

147701

bust 1 2

14847?
------

10

- 11.0 a *.72BRf 03 uCi/l beta

- 1'.0 -3.7741C403 sCi/L beta

BEST AVAILABLE COPY

F53

Series lNo. Samplte Pon
1  

-Time Issuea Prio.ty

R 3976.-8720 BECHTOLD-1 6 -93 9:47 24
Oeterminhion Method. Standed Result Units Charge Codea Reruns

TB LA-508-11 uCi/G E13975 0
Saple S". Customr I. -

? lo--0- S$o SB-77A
Remaiks. CIlCUISI.ofs. Results.

COUNT AS uCI/L
USE 13,14,15 OR 16

A...t.3 .

M-97rs
t/ 2'4 9

Net. T.me Completed Lao unit Mgt

.4 -

Rt 

Arf



WHCS-SDWM.DP- 045
REV I

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS; USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG;

Co-60
1925

5
a

14
2",5" STD

1" STD
TIME ZERO DATE (HD):
TIME ZERO DATE (HD);
DATE COUNTED (HD):
DATE COUNTED 1" (HD)

8 CALIBRATED BY: RA JONES

15883
16573
16973
16973

HD 0 - 09/25/44

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

100840A2 1 03/16/91

100940B1 1 03/16/91

100B40C1 1 03/16/91

32B40A4 2 03/16/91

32B40B3 2 03/16/91

32S40C4 2 03/16/91

32B40A5 5 03/16/91

32B4086 5 03/16/91

92989 92994 93035 93405

192627 192410 191919 193055

275186 275194 276467 277850

74167 73525 74735 74674

142004 142342 143294 142285

203583 203979 204919 204002

- 70819 71365 70294 70476

141064 141079 139685 142440

32B40C5 5 03/16/91 205623 206968 206535 205895

BEST AVAILABLE COPY

"659

q

STANDARD
ID

SIZE DATE

V- I



WHC-SD-WM-DP-0 45
REVi

STANDARD SIZE STD
ID

100B40A2

100B4081

100B40C1

AVERAGE,

STANDARD
ID

32B40A4

32540B3

32B40C4

AVERAGE,

STANDARD
ID

32B40A5

32B40B6

32540C5

AVERAGE,

1"

1"

1"

1" -

2"

2"

2"

2" -

5"

5-

5"

5" -

VALUE

67290

137800

199700

0.3205

STD
VALUE

70480

135100

202400

0.3076

STD
VALUE

70160

135700

201900

0.3029

AVE
CPH

18613

38493

55227

+/- @95%

AVE
CPH

14847

28488

40816

+/- 695%

AVE
CPN

14140

28205

41243

+/- @95%

DECAY
CORR

1.15

1.15

1.15

0.0036

DECAY
CORR

1.48

1.48

1.48

0.0153

DECAY
CORR

1.48

1.48

1.48

0.0092

DECAY CORR
CPU

21497

44456

63783

1.12 %

DECAY CORR
CPM

21983

42181

60435

4.96 %

DECAY CORR
CPM

20936.

41762

61067

3.03 %

EFFICIENCY

0.3195

0.3226

0.3194

ON 03/16/91

EFFICIENCY

0.3119

0.3122

0.2986

ON 03/16/91

EFFICIENCY

0.2984

0.3078

0.3025

ON 03/16/91

NEW EFFS FOR DET 14 Co-60 1. 0.3205 2- . 0.3076

5" . 0.3029

BEST AVAILABLE COPY

* 660



WHC-SD-WM-DP-045
RFV 1

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

v&rck q6

Labr' eg e No. Cus ea D:

Analysis: Sar lap 5: rk

Instrument: ugZ7?( Procedure/ Rev: 4\_ r -

Technologist: Date: I b I
Starting Time: R Temperature

Ending Time: Chemist:

Comments.

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECX STU 3X1,iSrl S-1 

2 REAGENT BLANK A- /t, -- 12

414

5 15

6 16

7 17

81

10 20
9ris

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

- - ----- ---- -- -------- --------



WHC-SD-WM-DP-0 4 5
REV I

STRONTIUM 90 ANALYSIS - ACID DIGESTION

L./Sc3-&///

Sr Calculation by r os 06-18-1993 at 14:33:12
'IL..? -ch mont Sr eff : .3919 leff: .4443

Samlesize: I aL Diltiom: I Hethod: I

hnt S 1 Decal time : 3.08 kra

8643
-- .0 : 9.0Ju1 uCi/L strontim

10 . .973 2

BEST AVAILABLE COPY

I1
Senal No. Sample Poni ale .tu sad roty

R 3975.-6586 BECHTOLD-1 6- 7-93 9:39 24
Oeterrmananon MerhoOJStandard Result Unils Charge Coae Reruns

SrSO LA-220-13 % RECOVERY E13975 0
Sam e Se. Customer 10

? 0\ 129STD

Remarks. CaStolaoos. s 7,w
LNCS CHE gsMPLE r0 tw

s-rod v .sis
/2D~ /- 4

yst -A..SWy . 2 A a sI 3 Analyst . 4 Anelys -

M..,W,.Mrs Mrs Mrs

G. 1.m cmete a nlmgrd~

'/330'
. 344: I N0 4 31

)/A

-. 6 jE -



WHC-SD-WM-DP-045
REV I

STRONTIUM 90 ANALYSIS - ACID DIGESTION

At~ ~ K *- .. 54 -Ost I. -IC -s

I ~,r~~seit- ' $7i/

Sr Caulation by IM on 06-18-1993 it 14:32:3
luAu 2 -inch ount Sr ef : .3919 T elf : .4443

SUpIC size : .1 aL Dilution : I Sthod : .

Nont I I Decay time : 3.25 brs

384910

- - - - - 7.0 = 4.3672140 Ci/L strnti
- I" I -4, vlcz

BEST AVAILABLE COPY

4 : 63

seral No. Sample Point - e Time lstuaO PrIoriy

R 3976.-8786 BECHTOLD-1 6- 7-93 9:47 24
Detcrnoaiion Merno~SIa.ndard Result Unit. Ch.:ge Coo. Reruns

SrSO LA-220-1O1 uCi/G Rec E13975 0
Sample Site CW.AI.fr IC

?, mr4 + j -zs I SB-77A
Remarks. Calcultions. AesultS 1(0'

pL e -( i

/4" .3 A A .Nl -S

A y- Analyst - 2 AnalySt - 5 Analyst - 4 Ansatyit - S

Tin.e Comnpiei L Unit Mg.

13 330 A

'AZI7 1



WHC-SD-WM-DP-045
REV I

06/14/89 Det 11 Sry-90 rat ios

1" SrY-90 EFF

0. 5219

2" SrY-90 EFF

(. 4181

1" Sr-90 EFF 1" Y-90 EFF

0. 4899

2" Sr--90 EFF

0. 5469

2" Y-90 EFF

0. 3919 (. 4443

Esr = .4899/.5219 =

Ey = .5469/.5219 =

Esr = .3919/. 4181

Ey = .4443/.4181

0.9387 1"

1. 0479 , 1"

0.9373 . 2"

RATIOS GENERATED USING
PROCEDURE L0-508-005.

DATA IN LfB NOTEBOO(
RHO-GA-NE--47, VOL 4:
PAGES 31-36.

1.0627 , 2"

BEST AVAILABLE COPY
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WHC-SD-WM-DP-045
REV 1

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

iS6 ~ t 9ss

LaU Segment Serial No. Customer ID:
F, 97 SJ - 7 7 (z

Analysis: g Sample Prep:

Instrument: 4u ( Procedure/ Rev: -/. CDa)

Technologist: Qu SUE LA k A) Date:

Starting Time: /3: s o Temperature

Ending Time: :10 Chemist:

Comments:

Description Lab 10 Description Lab ID

INITIAL LMCS CHECK STh t37W-t3 11

2 REAGENT BLANK 12

41 14

5 15
6 16

7 117
8 113

10 120
Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

fsr Irv-o-



WHC-SD-WM-DP-0
45REV i

GAMMA ENERGY ANALYSIS - ACID DIGESTION

Sersal No Sampls PoInt a. Turn.m lssaad Pitornty

R 3975.-8530 BECHTOLD-1 6- 7-93 9:39 24
ODeemnanlmofl Malo4 Slsndard Resul Ufl~lS Clsatg. Coa. ferun*

GEA LA-548-121 % RECOVERY E13975 0
Sample Sac CUSIOme. ID

? /). STD
Aem.rhs. Ciksllaitn. Atiulti--=. ;n

COLX STD# /
R901 Ijtjq TD VAL 13%. IA&/L

RESULT % REC lic'/.
R905 STD VAL lo&.2. A-C/L.-
RESULT Li z*-ft % REC tog/.

Analyst - Analyst -4 An ,yst -S

Dale Tane Conmpleted Lab On,

(-'4-id 14:1 * j-i- I

BEST AVAILABLE COPY
66 6



WHC-SD-WM-DP-0
4 5

REV i

GAMMA ENERGY ANALYSIS - ACID DIGESTION

S.,.ai No Sampi. Point Oat. * ow" Issued Priority
R-3976.-8730 BECHTOLD-1 6- 7-93 9:47 24

Deiermnbkon Method/Standa,4 Resul Units Charge Code fleruna

GEA LA-54- 121 uCi/G Rec E13975 0
Sample Size Customer ID

? jrw SB-77A
Ren'sr&.. Cakcilations. $esuttea

COUNT AS uCIL [it... 2.7.o .t tos

LASER PRINTO T , %.4i3o - . Ml

. IS - -*L4t *'Cc- 154 '.2.11.

C40 2.0 V10 * ""2 - .17sl%

-5 It*

4-L4 .-'orv t4."1O '* a,
An.ys. . I Analyst - 2 Analyst - 3 Analyst - 4 Anatyst - 5

Date Tem Completed Lab

____ ____ /ge lb *..

4.600Ot -1.3

44/I

BEST AVAILABLE COPY
C,.

,t.tn ^~t



* ** * * * * * * * * ** * * * * ** ** * ** * ** ** ** * * ** *

* *

G A MMA S PE CT R UM A NA LY SI S *
*

* ** * * * * * * * * ** * * * * *** * * * * *** * *** * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

14-JUN-9323:14:11

A N A L Y S I S

WHC-SD-WM-DP-045
REV 1

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTI.CHANNEL ANALYZER ANI:
ANALYZED BY: VR

,AMPLE DESCRIPTION: R3976-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 14-JUN-93 AT 22:23:15

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3048. SECONDS
DEAD TIME: 1.57 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-AUG-92
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92

668



14-JUN-932:14:11

P E A K A N A L Y S I S WHC-SD-WM-DP-045
REVI

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 97.62 49.16 0.78
2 119.32 60.01 1.16

3 173.45 87.06 1.17

4 211.01 105.83 1.15

5 246.52 123.58 1.22
6 496.59 248.57 1.61

7 1184.24 592.33J 1.15
8 1210.13 605.28 1.53

9 1324.09 662.26 1.51
10 1447.45 723.94 1.56

1514.45
1592.62
1747.16

14
15

16
17

18
19
20
20B
21

757.44
796.53
873.81

1.54
1.51
1.74

1993.19 996.85 1.58
2010.13 1005.32 1.80

2347.12 1173.87 1.66
2549.57 1275.14 1.92

2665.56 1333.16
2795.16 1397.99
2922.42 1461.66

1460.83
3194.08 1597.58

2.02
1.90
2.26

2.19

7846.
7636.

7335.

7091.

7447.
7346.

1634.
1667.

1390.
260.

241.
231.
223.

190.
228.

98.
68.

36.
31.
18.

13.

518. 48.2 U-234
17216./ 2.1 AM-241,U-237,

EU-155,
NP-239

3208.' 8.2 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

2477.' 10.2 EU-155,
EU-155B,
NP-239

8079i 3.7 EU-154A
1232.? 20.1 EU-154B,

XE-135
342! 35.4 EU-154C
244. 49.5 CS-134,.

SB-125
310418. 0.4 CS-137

1560. 5.8 SB-124,1-131,
AG-108,
EU-154D,
ZR-95

305. 18.7 ZR-95,EU-1541

276. 20.1 CS-134'
821. 8.8 EU-154E,

RH-106
651. 10.0 EU-154
1050. 7.4 EU-154G,

EU-1521
2322. 4.3 CO-60
1742. 4.9 EU-154,

EU-154H,
NA-22

2026. 4.5 CO-60
52. 43.4 1-132

337. 11.4 K-40
344.

95.
10.8
23.4 LA-140,

EU-154I

ERROR QUOTATION AT 1.,d SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00

jug



BACKGROUND LIVE TIME:

WHC-SD-WM-DP-045
REV I

670

3000. SECONDS



REVI
SAMPLE: R3976-8730
DATA COLLECTED ON 14-JUN-93 AT 22:23:15
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A OI 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE

AM-241
AM-243
BA-133
BA-140
BI-212
CEPR144
CO-60

CR-51
CS -134

CS-137
EU-152
EU-154

EU-154H
EU-155

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

2.87E+02
LLD<1.36E+00
LLD<1.57E+00
LLD<3.47E+00
LLD<7.15E+00
LLD<9.84E+00

2.OOE+01

LLD<8.27E+00
2.16E+00

2.13E+03
LLD<1.16E+00

4.70E+01

+-7.90E+00

+-9.08E-01

+-4.33E-01

+-2.10E+01

+-2.34E+00

4.70E+01 +-2.34E+00
2.65E+01 +-2.73E+00

FE-59 LLD<7.09E-01
1-131 LLD<1.24E+00
K-40 LLD<5.87E+00
LA-140 LLD<1.76E-01
MN-54 LLD<3.52E-01
NA 22
NB-94 LLD<3.61E-01
NB-95 LLD<3.84E-01

PS-212 LLD<1.82E+00
PU-239 LLD<8.67E+03
PU-241 LLD<3.05E+05
RA-224 LLD<2.O1E+01
RA-226 LLD<2.03E+01
RU-103 LLD<1.24E+00
RU103 LLD<1.31E+00
RURHI06 LLD<1.35E+01
SB-125 LLD<4.03E+00
SB-125A LLD<. 2E+00
SE-75 LLD<1.37E+00
SN-113 LLD<1.67E+00
SR-85 LLD<1.08E+00
TH-228 LLD<6.42E+01
TL-208 LLD<8.62E-01
U-235 LLD<1.24E+00
Y-88 LLD<9.44E-02
ZN-65 LLD<8.30E-01

DECAY
CORRECTED

2.87E+02
LLD<1.36E+00
LLD<1.57E+00
LLD<3.47E+00
LLD<7.15E+00
LLD<9.84E+00

2.00E+01

LLD<8.27E+00
2.16E+00

2.13E+03
LLD<I.16E+00

4.70E+01

ERROR

+-7.90E+00

+-9.08E-01

+-4.33E-01

+-2.1OE+01

+-2.34E+00

4.70E+01 +-2.34E+00
2.65E+01 +-2.73E+00

LLD<7.09E-01
LLD<1.24E+00
LLD<5.87E+00
LLD<1.76E-01
LLD<3.52E-01

LLD<3.61E-01
LLD<3.84E-01

LLD<1.82E+00
LLD<8.67E+03
LLD<3.05E+05
LLD<2.OIE+01
LLD<2.03E+01
LLD<1.24E+00
LLD<1.31E+00
LLD<1.35E+01
LLD<4.03E+00
LLD<4.03E+00
LLD<1.37E+00
LLD<1.67E+00
LLD<1.08E+00
LLD<6.42E+01
LLD<8.62E-01
LLD<1.24E+00
LLD<9.44E-02
LLD<8.30E-01

!i6.05E '00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54 0.47
74.67

356.02
537.27
727.20
133.51

1332.50 0.66
1173.24 0.63
320.09
795.84 0.69
604.70 0.58
661.65 0.61

1408.01
1274.45 0.69

123.07 0.51
1004.76 0.56
1274.80 0.34

105.31 0.53
86.54 0.52

1099.25
364.48

1460.75
1596.20
834.83
12 74. 5 3.

702.63
765.78

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55

L

1

WHC-SD-WM-DP-04514-JUN-9323:14:11



724.20 -0.26

2.65E+03 +-2.37E+01 2.65E+03 +-2.37E+01

STANDARD DEVIATION = 0.23

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 6.23E-09 UC/LI
TOTAL MEASURED ACTIVITY = 2.60E+03 (+-2.36E+01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

WHC-SD-WM-DP-.045
REVI

CENTROID
CHANNEL

97.62
496.59
1184.24
1747.16
1993.19
2795.16
3194.08

ENERGY NET AREA ERROR
KEV COUNTS %

49.16
248.57
592.33
873.81
996.85

1397.99
1597.58

518.
1232.
342.
821.

:651.
52.
95.

48.2
20.1
35.4
8.8

10.0
43.4
23.4

GAMMAS/SEC

2. 00 E+01
1.40E+01
6. 79E+00
2.18E+01
1.92E+01
1.97E+00
3.93E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

337. 11.4 1.32E+01

TOTAL

2922.42 1461.66

WT,=

67A



G AMMA S P E C T R UM ANAL Y S IS

*

*

*

*** ** ** *** * * *** * *** * * ** ** *** *** ** * **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

14-JUN-9318:37:17

A N A L Y S I S

WHC-SD-WM-DP-045
REVI

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: I / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
c LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN IDISK FILE: SD1254
ANALYZED BY: VR

SAMPLE DESCRIPTION: R3975-8530 BECHTOLD
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI / CONVERSION FACTOR: 1.OOOOE-O1
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 14-JUN-93 AT 16:48:51

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3017. SECONDS
DEAD TIME: 0.56 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 24-AUG-92
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92

r

*

*

wll -'l 3 -ff



14-JUN-93 18:37:17

P E A K A N A L Y S I S WHC-SD-WM-DP-0 45
REV1

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

iC 1127.24 563.84 1.41

2C 1139.48 569.95 1.41

3 1210.25 605.34 1.46

4
5C
6C

7C
8C
9C
10
11
12
12B

1324.09
1592.45
1604.70

2336.75
2347.17
2665.67
2730.89
2801.51
2922.33

662.26
796.44
802.57

1168.68
1173.89
1333.21
1365.84
1401.17
1461.61
1460.83

1.52
1.57
1.57

1.77
1.77
1.92
1.93
1.91
1.66

816.

809.

805.

523.
440.
448.

257.
224.

74.
36.
23.
29.

1227. 8.2 CS-134,
EU-152

2071. 7.0 CS-134,
BI-207

13909. 1.8 CS-134,
SB-125

20181. 1.4 CS-137
9972. 2.3 CS-134
1049. 6.2 CS-134,

PO-210
229. 10.9 CS-134

12335. 1.9 CO-60
11151. 1.9 CO-60
289. 13.2 CS-134
217. 15.0 BI-214
338. 11.8 K-40

344. 10.8

C ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

MULTIPLET ANALYSIS CONVERGED NORMALLY
- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0011
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS

.,'.



SAMPLE: R3975-8530 BECHTOLD
DATA COLLECTED ON 14-JUN-93 AT 16:48:51
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE

R A D IO N U C L I D E

NUCLIDE

REV I

THE START OF COLLECT.

A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA-140
BI-212
CEPR144
CO-60

CR-51
CS-134

3 CS-137
EU-152
EU-154
EU-154H
EU-155
FE-59
1-131
K-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR I-
TH-228
TL-208
U-235
Y-88
ZN-65
ZR-95

LLD<1.84E+00
LLD<6.07E-01
LLD<7.40E-01
LLD<1.88E+00
LLD<3.80E+00
LLD<4.76E+00

1.IOE+02 +-2.27E+00

LLD<3.88E+00
7.80E+01

1.38E+02
LLD<1.11E+00
LLD<9.31E-01
LLD<8.75E-01
LLD<1.21E+00
LLD<1.23E+00
LLD<5.74E-01
LLD<5.91E+00
LLD<1.76E-01
LLD<5.50E-01
LLD<3.11E-01
LLD<4.22E-01
LLD<4.88E-01
LLD<2.61E+00
LLD<8.77E-01
LLD<3.96E+03
LLD<1.43E+05
LLD<9.50E+00
LLD<9.33E+00
LLD<5.55E-01
LLD<5.84E-01
LLD<8.83E+00
LLD<1.76E+00
LLD<1.76E+00
LLD<6.34E-01
LLD<7.69E-01
LLD<5.32E-01
LLD<2.31E+01
LLD<6.09E-01
LLD<5.62E-01
LLD<1.75E-01
LLD<1.23E+00
LLD<9.OOE-01

+-1.89E+00

+-2.34E+00

LLD<1.84E+00
LLD<6.07E-01
LLD<7.40E-01
LLD<1.88E+00
LLD<3.80E+00
LLD<4.76E+00

1.1OE+02 +-2.27E+00

LLD<3.88E+00
7.80E+01

1.38E+02
LLD<1.11E+00
LLD<9.31E-01
LLD<8.75E-01
LLD<1..21E+00
LLD<1.23E+00
LLD<5.74E-01
LLD<5.91E+00
LLD<1.76E-01
LLD<5.50E-01
LLD<3.11E-01
LLD<4.22E-01
LLD<4.88E-01
LLD<2.61E+00
LLD<8.77E-01
LLD<3.96E+03
LLD<1.43E+05
LLD<9.50E+00
LLD<9.33E+00
LLD<5.55E-01
LLD<5.84E-01
LLD<8.83E+00
LLD<1.76E+00
LLD<1.76E+00
LLD<6.34E-01
LLD<7.69E-01
LLD<5.32E-01
LLD<2.31E+01
LLD<6.09E-01
LLD<5.62E-01
LLD<1.75E-01
LLD<1.23E+00
LLD<9.00E-01

+-1 .89E+00

+-2.34E+00

3.26E+02 +-3.77E+00

14-JUN-9318:37:17 WHC-SD-WM-DP-045

0.71
0.66

0.60
0.64
0.61

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

3.26E+02 +-3.77E+00TOTAL



STANDARD DEVIATION = 0.05

- EBAR = ***** MEV/DISINTEGRATION
XIMUM PERMISSABLE ACTIVITY = 1.37E-09 UC/LI

JTAL MEASURED ACTIVITY = 3.26E+02 (+-3.77E+00) UC/LI
% TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.24
1139.48
1604.70
2336.75
2730.89
2801.51

563.84
569.95
802.57

1168.68
1365.84
1401.17

1227.
2071.
1049.
229.
289.
217.

8.2
7.0
6.2

10.9
13.2
15.0

WHC-SD-WM-DP-045
REV I

2.35E+01
4.01E+01
2.61E+01
7.61 E+00
1.08E+01
8.23 E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
4NNEL KEV COUNTS %

2922.33 1461.61 338. 11.8 1.32E+01

T; 676



EFF
MCA-dNtT- NUMBER (2):
ADC UNIT NUMBER (1.0)t

DATE SPECTRUM COLLECTED: 24-AUG-92
TIME : ' STARTED: 15!03

1Y ISCR LId
ACTIVITY UNITS ( uCi)
CROSSOVER ENERGY: 165.853
CALIBRATION SOURCE ENTRY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRYr
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - 1999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY.

OPTION! 142
22CC LIO
DO YOU WANT TO EN]ER ANY EFFICIENCY PUINTS MANUALLY
I)IMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA 1.00000

t$ NUMBER OF POINTS: 12
ACTIVITY IN MICROCURIES EYES/NO]:

PEAK 1

WHC-SD-WM-DPwO45
REV -

(-NO)

II A ft E~ nr~i-~'
BtT I AVAIL/ALE Cu hr

ENERGY: 59.536
ACTIVITY: 3.68/000E02
ACTIVITY ONE SIGMA: 0. OOOOOE-01
HALF-LIFE: DlIBUOC
DECAY TIME ( 0.00000E-01 MIMS.): I-IEE-92
TIME OF SOURCE CALIBRATION: 12:00
DECAY TIME: 2. 9 5 3 8 30E+05 MIMS

EFFICIENCY = 1.495966E-02 (+- 1.457409E-01)

PEAK 2
ENERGY: 68.031i
ACTIVITY: 2,065000E*02
ACTIVI Y ONE SIGMA: 0.0000OOE-01
HALF-LIFE? 11462.6
DECAY TIME ( 2.953830E+05 MIlS.):

EFFICIENCY = 3.320336E-02 (-- 3.40400UE-04)

PEAK 3
ENERGY: 122.061
ACTIVITY: 1.801000E102
ACTIVITY ONE SIGMA: 0.000000E-01
"ALF-LIFE: D271.18
DECAY TIME ( 2.95330E+05 MINS.):

EFFICIENCY = 3.992001E-02 (t- 4.3464/2E-04)

PEAK 4
ENERGY: 165.053
ACTIVITY: 2.284000E102
ACTIVITY ONE SIGMA: 0.00000oE-0I
HALF-LIFE: [137.66
DECAY TIME ( 2.953830E105 MINS.):

EFFICIENCY = 3.869252E-02 (I- 5.24050&E-01)

SYSTEM EFFICIENCY COEFFICIENTSt PART 1
=i

LIJU(EFF) = -4.252798E+O1 I- 1.616063Ef0l*LUG(E) - 1,659189E+O0tLOGCE<"2
677

PEAK 5
rc : :



HfL -- LI-i L : 16.612
DECAY TIME ( 2.953830E+05 MINS.)

EFFICIENCY = 2.862727E-02 (t- 1.054006E-03)

P E A K 6
ENERGY
A CT I V I T Y
A CTIVITY
HALF--LI F
DECAY TI

EFF ICI ENCY = 2.

WHC-SD-WM-DP-045
391.668 REVI
7.301000E+02

UNE SItMA: 0,0000OOE-01
E: ['115.09
ME ( 2.953830E+05 MINE.):
205499E-02 (+- 2.154050E-04)

P EK AK 7
ENERGY: 513.990
ACTIVITY: 1.252100E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D61.84
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.812006E-02 (+- 2.663545E-04)

PEAK 8
ENERGY: 661 .650
ACTIVITY: 8.032000E+02
ACTIVITY ONE SIGMA: 0.0000OOE-01
HALF-LIFE: [11020
DECAY rIME ( 2,953830E+05 MINS.):

EFFICIENCY = 1.56017SE-02 (+- 8.495761E-05)

PEAK 9
ENERGY: 898.021
ACTIVITY: 2.014000E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: 1106.61
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 1.210588E-02 (+- 9,562018E-05)

PEAK 10
ENERGY:
ACTIVITY
ACTIVITY o
HALF-LIFE:
DECAY TIME

EFFICIENCY = 1,00

1173.240
1.092600E+03

NE SIGMA? 0.OOOOOOE-01
D1925.3
2.953830E+05 MINS.):

1542E-02 (+- 5.929491E-0Z)

PEAK 11
ENERGY: 1332.500
ACTIVITY: 1.093200E+03
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: £1925.3
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 9.134423E-03 (+- 5.595209E-05)

PEAK 12
ENERGY: 1236.130
ACTIVIT: 2. 135300E+03
ACTIVITY ONE SIGMA: 0.000000E-01
HALF-LIFE: D106.61
DECAY TIME ( 2.953830E+05 MINS.):

EFFICIENCY = 7.415293E-03 (+- 6.714016E-05)

SYSTEM EFFICIENCY COEFFICIENTSY PART 2

LOG(EFF) = 7.888321E+01 - 5,214094E+01tLOG(E) + 1.252259E+01tLVG(E)"2
~.-.1..34iOJ.S.4fll'nfG (E )2t_ 5,35 6 648E-02 tL OG (FE )1

BEST AVAILABLE CC.



WHC-SD-WM-DP-045
REVI

UNDIGESTED SAMPLE ANALYSES

679
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WHC-SD-WM-DP-045 WESTINCHOUSE HANFOR0 COMPANY

REV 1 222-S LABORATORY

ANALYTICAL BATCH -f --
La13 Segnuc S riaI NO.

/ - Acrfl
Customnur 0: P 70 L

Analy : J 0 Sanpli Prep:

Instrumenr, r , Procedure/ fev -

Tec hnolog i- r:gZZy ,#/mi 30

Starting Time:I0 )4 Temperature C

Gnding Time: Chemist

Commencs:

Oewcripcion Lab 1* De:ciprion Lab 10

I NITIAL LMCn CHECK STD O/FC

2 REACENT KLANK 4- 0_0

4 141

7 1

201

Standard Primary Cook No. Second Cook No. Third Cook No. and F nal Vol. ot
Typti and Aliquot Vol. and Aliquor VN. Aliquot Vol. Standard

|L//Q/t) -A/0 -,4 AIVA 6 .1 0

soo
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ANALYTICAL BATCH SUMMARY SHEET

WHC-SD-WM-DP-045
REV I

METIIOw 0, p7TAn,
PREPAED Y: r- DATCOPLETE:

_' rt? . f77, r-Ze_/7

UNITS:
SPL NAME SPL ID ANALYT RESULT #I RESULT 42 AVERAGE RPD% %REC DET UM % CT ER

>t R-,Zgrl AcJC.117., .2a

NARRATIVE: r 777|NO SPECIAL PROBLEMSIMETHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH:

.-~~.. 2 -3-q



WHC-SD-WM-DP-04 5
REV I

ACID DIGESTION ANALYSIS

'Seraa No. a, ) Sasipic Poang 7seTmw ISsua Poo.' ey

'R 38 .-8500 BECHTOLD-1 1 5-14-93 8:36 20
Detwrmenaimc Metho4.5anaerc Atsigl Unit, Charg. Cod. AReins

ACD DGST ILA-505-159 % RECOVERY E13975 0Sep'" Sa. Cut*O4*~i ID
? / s / STD

nemnar(.. C.IC.M.tIa. Assilts

LMCS CHECK SAMPLE / ' )
LMCS ID / 0

A.IM* Afla' . Aoulysl*.3 anaassI4 Analys -S

/ A N

Lab ufMi . 1,- M S 4 q3
&w" &S.

T... Cop'.id

S 7,9/
III * 4.SfotA-db-fl

U ;)Af-10-all

BEST AVAILABLE COPY

lw . 6:

Os'.

ulwse No . . , . S. p tm Ian D T-m -sue PR..r"

R 3852.-8600 BECHTOLD-1 5-14-93 8:37 20
De n Me Sanearc Rnsul*UfE.t~ Cfatg.Coos

ACD DGST 1LA-505-159 | uG/ML E13975 0
Su.np'. SI*5 CeMOifhO

? /0 / BLK
Aemanj. Cscuagons. Asge*s

REAGENT BLANK

Anyst - t n P- 2 A2Iyim - 3 Aays - 4 Analys - 5

T~ COmpI ab U., Mg . -aq V
__260 2 A4e.



WHC-SD-WM-DP-04 5
REVI

ACID DIGESTION ANALYSIS

,C3aa3 -fz'o

SEQUENCE 0 : 43
WT 1: -0.00031

WT 2: 1. 0063

JET WEIGHT:

I-->

-.

1. 0064 GRAMS

05/21/93 0 02:44:02

BEST AVAILABLE COPY

eei 4 . Sample Po.l 0.'. Tne lsa*c P'..Iy

R 3853.-8700 .BECHTOLD-1 5-14-93 8:40 20
Oeae.-mnamon Melhod.Saanae - fle,.41 Unat Charge Cod. Strune

ACD DGST, / .A-505-159 G/L E13975 0
Se.ps.e S1ae CuSIO . io

? ,o 4ioR SB70E
Aema&e.c Cs.kon.. Rssga .or-Aoo9 110
JAR ID# ,
GRAMS SAMPLEZQAA/#

VOLUME ON
COMPLET 10N 0,/

AnvS.I- y A evs1- Aneayes-3 Ana ytl-4 An*ysI-5

O e Tense Camnpes.d Lao Un.. kes %-29- 3

I

,.,Dotw .. W.j,
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WHC-SD-WM-DP-045
REVi

ACID DIGESTION ANALYSES
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WHC-SD-WM-DP-045
REV I

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

I U_____________ Aeca

Instrument, L B R9O7
rJ

Procedure/ Rev:

Technologis Date: 4

Starting Time: Temperature 0(

Ending Time: jg: n) Chemist:

Comments:

Description Lab I0 Description Lab 10

1 INITIAL LMCS CHECK STD D 3Y5/-S53 11

2 REAGENT BLANK 3eg- 14) 12

3 c3.25 g -g879 13
4 14

51 15

1 61 16

7 17

10 20
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